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PUBLIC NOTICES 





ro BULLDERS 


[ihe ¢ 
His Majesty's Works, &c., are pre 


pared to receive TENDERS before 11 a.m 
on Wednesday, 8th July, 1925, for the | 
NSTALLATION of LOW_PRESSURI HOT WATER 
forced circulation and 


MP PUMP at Brighton Sorting Office and Tel 


l 
HEATING SERVICE 
phone Exchang 





Drawings, specification 1 copy of the condition 

1 Oo mtract, bills of quantities, forma {1 

der. &c., may be obtained from the CONTRACTS 

ANCH, HM Office of Works, King Charles 
\ 


on payment of One 
ques payable to the Commissioners o 
Works, & The sums so paid will be returned t 
those persons who send in Tenders in conformity with 
nditions 0565 


The Director - General 
India Store Depariment, Branch N 
15, Bel vedere. road Lambeth, B.E.1 


et, London, 8.W. 1, Guinea 
i 





invites TENDERS for 
VACUUM pean FITTINGS for CARRIAGES 
and WAGON 
fenders due on the 10th July, 192 
render forms btainable from above SRT 





. oe 

he High Commissioner 

for India is prepare 3 to receive 
TENDERS for the SUPPLY o 

FOUR STEAM COALING CRANES. to lift 


1¢ tons at 25ft. radius 
rWIN-SCREW STEAM porras DRAG ar 
he 4 SUCTION DR iER with 30i: 


Pipe 
COMBINED ROCK BREAKING VESSEL and 
DIPPER DREDGE 


Forms of Tender me be obtained fror the 
IRECTOR-G ENERA India Store Department 
Rranch Ne Bel v« a road, Lambeth. 5 a 
fenders are t be delivered at that office not later 


an Tw k p.m n Tuesday. 14th July. 192 
for N 1, and on Frida 24th July, 1925, for Nos 
13 O586 





(\ liv “I Service Commission 
FORTHCOMING Exam aTies 
PROBATIONARY ASSISTAN ENGI 


NEER in the Eng neering Dep ra. of 


the General Post Office (20-23, with extension in certair 


Ases Regulations and particulars are obtainable 
from the SECRETARY. Civil Service Commissior 
Burlington-gardens, London, W. 1, together with the 
form on which applications must be made. The latest 

ste for the receipt of application forms is 30th July 


0566 


]xecutive Engineers (3) 
4 REQUIRED by the GOVERNMENT 
of the GOLD COAST for the PUBLK 

to 





WORKS DEPARTMENT, for a tour of 
12 &8 months’ service, with possible extension 
Salary ieee a year fe r the firet three years of service 
then £510, rising to £720 a year by annual increments 
f £30, and thence rising to £920 a year by annual 
nerements of £40 Free quarters and passages, and 
beral leave on full salary Outfit allow ance of £60 
m first appointment Candidates, age to 3 
hould have been trained as Architects or ¢ ‘vil Engi 
veers, and be capable of taking entire control of the 
onstruction of Concrete and other Buildings; a know 
edge of Quantities and Measuring-up is essential 
Students or Associate Members of the Institution of 
ivil Engineers preferred.—Apply at once by letter 
stating age, qualifications and experience to the 





CROWN AGENTS FOR THE COLONIES, 4 
Millbank, Westminster, London, 8.W.1, quoting 
M/13,740 9532 
Reinforced Concrete De- 
SIGNERS and DETAILERS Rt 

QUIRED, with good knowledge and expe 
rience in the ealculations and_ details for 

inforced Conercte Buildings 


should have had a good theoretica 
capable of making the necessary 
alculations and working details of the reinforced 
onerete construction from architects’ drawings, and 
oust have served in H.M. Forces during the war 
Applications in writing not later than July 6th 
with copies of not more than three recent testime« nials 
ond stating particulars of “ea onpers nee, ag 
salary required, and service in M. Fé 8, sh< uld 
addressed to the ESTABI ISHiMi NT “OFFI ER 
HM. Office of Works, Storey’s-gate, Westminster 
3 Ww. 568 


Candi ates 
training and be 









‘anitary Engineer Re 
b QUIRED by the GOVERNMENT of 
the TANGANYIKA TERRITORY for the 


PUBLIC WORKS DEPARTMENT. Salar 
rising to £800 a year by annual increments 
to be engaged in the first instance for a tour of 
0 30 months’ service, with prospect 
nent becc ming permanent after two tours o 
f re-engaged for the second Free quarters and 
yassages and liberal leave on full salary. Candidates 
10t over 40 years of age, must be Associate Members 
f the Institution of Civil Engineers or hold equivalent 
yrofessional qualifications and have had at_ least 
years’ experience in the actual charge of the con 
truction and maintenance of water and sewage works 
Must be fully conversant with the latest methods of 
vechanical filtration and be capable of carrying out 
etailed plans and estimates in connection with water 
ipply and sewage schemes, both gravitation an: 


: 400, 











imping Apply at once by letter, stating age and 
» the CROWN AGENTS FOR THE COLONIES, 4 
Millbank, S.W. 1, quoting M/13,449, 955¢ 
SIGNERS REQUIRED, with good 
knowledge and experience in the calcula 
ramed office and public buildings. 

Candidates should have had good theoretical train 
from architects’ drawings and must have served ir 
H.M. Forces during the war. 

vith copies of not more than three recent testimonial. 
ind stating particulars of asinine. experience, ag 


ceiving brief detaila of qualifications and experience 
’ 

Structural Steelwork De- 

h 
tions and details for all types of steel 
ng and be capable of preparing steel work schemes 
Applications in writing not later than July 6th 
salary required, and service Forces, shouta 


HM. 
be addressed to ESTABL ISHME NT OFFICER, H.M 
Westminster, S.W. 1 
\ 9567 


Office of Works, Storey’s-gate, 


Commissioners of 








The Engineer 
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PRINCIPAL CONTENTS OF THIS 
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ISSUE. 


Metallurgical Supplement. 


The British Steam Railway Locomotive 
from 1825 to 1924—No. 26. 


Waterloo Temporary Bridge 
(With a Two-Page Supplement). 





The Queen Mary Reservoir at Littleton— 
(No. IL) 


New Locomotives for the L. & N.ER. 
Dry Weather Flows of Streams. 





Electric Railway Standardisation. 


The International Railway Congress—No. IV. 


United States Patents in 1924. 




















er a ee 








The Centenary of Railways 


THE MOST COMPLETE 


History of the Steam Railway 
Locomotive from 1825 to 1925 


which has ever been written is now 
appearing in 


cies ~ . 
G@he Engineer 

PART 1 WAS PUBLISHED ON JAN. 2nd. 
and the articles have been printed week by week since that date. 


Back numbers are. obtainable by application to the 


Publisher, 33, Norfolk Street, Strand. 


C he Engineer, which is now in its 70th year, has always 


devoted much attention to railways and locomotives. In its 
first issue, Jan. 4th, 1856, it described Ritchie's Locomotive 


with Opposed Pistons. 

















PUBLIC NOTICES 





- . ° ‘ ' 
Tniversity College, South- 
AMPTON 
The College offers excellent opportunities for 
ing ‘in CIVIL, MECHANIK AL and | LECTRIC "Al 
ENGINEERING 
Courses are provided in 
(Engineering), University of London ; 
Professional Institutions; College 
Practical Engineering 
The next session commences on Monday, 5th October 
Karly application should be made to the REGISTRAR 
for ‘*‘ Handbook of the Faculty of Engineering, 
** Engineering Scholarships *’ and ** Calendar.’’ 9558 


preparation for :—B.&« 
Membership of 
Diploma, and 





Bradford Education Committee. 


TECHNICAL COLLEGE. 

APPLICATIONS are INVITED for APPOINTMEN' 
as HEAD of the DEPARTMENT of MECHANICAL 
ENGINEERING in the College. 

A salary up to £700 per annum may be paid to a 
candidate of suitable qualifications and experience 

Full. particulars of the appointment and forms of 
application may be obtained from the Principal 
of the College, to whom applications should h* 
returned completed not later than Friday, 3rd July, 





1925. 
N. L. FLEMING, 
_9479 Town Clerk 
° . ° 
}igyptian State Railways, ° lele- 
4 ( — AND TELEPHON 
LIST “OF APPROVED MANUFACTURE! ol 
CERTAIN SUPPLIES TO THE ABOVE. 
ADMINISTRATION 
The said List is: now under revision and all manu 


facturers who.are interested, W HETHE R. PRI 
VIOUSLY APPROVED OR NOT, are hereby invited 
to obtain further information either by application 
to the 
GENERAL MANAGER 

Egyptian State Railways, Telegraphs and Telephones 

Caire 
or by sybecribine to the 
ADV ERTISE! t 


“EGYPTIAN RAILWAY 


his Advertiser *’ is a weekly publication, in 
Arabic, English, and French Subscription Fifty 
Egyptian Piastres or Ten Shillings and sSixpenc: 
yearly. 

It is an organ of the Egyptian State Railways, 


Telegraphs and Telephones,. containing information 
of interest to manufacturers, contractors and suppliers 
of materials and stores used by the Administration 

For particulars or registration of subscriptions 
apply to 


PUBLICITY SECTION, 
Egyptian State Railways, Telegraphs and, Telephone 
Se _ . Cairo (Egypt) 





ae ° ‘ 
dministrative County of 
4 LONDON 
BEVERLEY BROOK RELIEF CULVERT 
The London County Council invites TENDERS for 
the CONSTRUCTION of about sue lineal feet of 
aft. by sft CONCRETE CULVERT. from . the 
Beverley Brook, near Priests Bridge. Upper Richmond- 
road, to the south’ bank of the River Thames, about 
800 lineal feet above Barnes Bridge (Southern Railway, 


and 8.W. section), including an Inlet Weir at the 
head of the culvert, a Flap Chamber and Outlet Apron 
on the south bank of the. River Thames, and. the 


The new works will be 
district of 


Diversion of Local Sewers. 
situate almost entirely ‘in. the 
Barnes in the County of Surrey 

Persons desiring to submit Tenders may obtair 
the form of Tender and contract, specification, bill of 
quantities and drawings on application to the Chief 
Engineer of the Council at the Old County. Hall 
Spring-gardens, 8.W. 1, upon payment of the sum of 
£10... This amount will be returnable only if the 
tenderer shall’ have sent In a bona fide Tender and 
shall not have withdrawn the same. Full particulars 
of the work may be obtained,on personal application, 
and the contract documents may be inspected befor 
payment of the fee 

No Tender received by the Clerk of the 
the County Hall, Westminster Bridge, & . af 
Twelve Noon on Tuesday, 2ist July, 1925, will be 
considered 

The Council does not bind itself to acc 
or any Tender 


urban 


Council 
1 





ept the lowest 


MONTAGU H. COX, 
f the London County Council 


Clerk « 


H. and T. Danks (Netherton) 
Ltd., Netherton, Dudley, Manufacturers 


Boilers and Superheaters (no connection with ar 
other firm of boilermakers), are OPEN to APPOIN 
a competent. MAN—or. FIRM-—to REPRESENT them 


9535 





in South Wales Applications in first instance to be 
addressed to the SECRETARY, giving fullest infor 
mation as to qualifications 7 





PUBLIC NOTICES (eontinued) Page 2. 





SITUATIONS OPEN, Page 2%. 
SITUATIONS WANTED, Pages 2 and 3, 
PATENTS, Page 3 
PARTNERSHIPS, Page 3. 
AGENCIES, Page 3. 
MISCELLANEOUS, Page 4 
FOR SALE, Pages 4 and 104. 
AUCTIONS, Page i04 


BUSINESSES and PREMISES 
(For Sale, ete.), Page 104. 


MACHINERY, &c., WANTED, Page }. 
WORK WANTED, Page 4. 


For Advertisement Rates see 
Page 711, Col. 1. 


—s . _ =) 





INDEX TO ADVERTISEMENTS, 
Page 103. 
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Water ( {OSTING and ESTIMATING CLERK WANTE} }, 


Marine Engineers and Shipbuilders in Sha; 


Bexgal-N ‘agpur Railway Com- (Jounty Borough of Brighton. (Shiltern Hills Spring 





PANY, LIMITED WATERWORKS DEPARTMENT. co., AYLESBURY Age about 35. Able to type and write shorthand 

The Directors are prepared to receive TENDERS TO MAIN-LAYING CONTRACTORS. WANTED, ASSIST ANT ENGINEER, not under | Must be total abstuiner, single. Salary 300 Mexica), 

r The Waterworks Committee are prepared to/ 30 years of age, married ; must have had experience of | dollars per month.—Address, detailing qualifications 
100 OPEN and 100 COVERED GOODS WAGON | receive TENDERS from responsible contractors for | large Deep Well Pumping Plants, also of High-pressure | and experience, P753, The Engineer Office P7 ‘ 

UNDERFRAMES and BODIES (WITHOUT | LAYING about 2520 YARDS of 18in, and about | Pumping and Service Mains ———— 5 

BOGLES and WHEELS and AXLES 1780 YARDS of 16in. CAST IRON MAINS in Salary, £250 per annum, rising to £300 by two yearly NG INEER WANTED, with Full Experie: - 





Specification and form of Tend r can be obtained | Ditchling-road, Hollingbury-road, Hollingdean-road, | incremen 





8 of £25 J) Elevating and Conveying Machinery, partic rly 




















the Company's Offices, 1 Gresham House, Old | Old-lane, and Surrenden-road, Brighton. Write, giving age and full particulars of experi-| Apparatus dealing with Boxes, Packages 
Kroad-street, London, E.C, 2, on or after 25th June, Specification, quantities, and form of Tender may | ence, & Address. giving age, details of past experience .. 
1925 be obtained and drawings inspected on application H. A. CALLON, salary required, 9509, The Engineer Office ooo 
A fee of 20s. will be charged for the specification to Mr. A. B, Cathcart, M. Inst. C.E., Waterworks | 9581 Manager ee eon £ = 

which is Nor returnable Engineer, 12, Bond-street, Brighton, on payment of : ae = 
fenders must be submitted not later than Noon on | a deposit of Three Guineas, which will be refunded > - > pam 1ENERAL ENGINEERS in London, Manufact ng 
rhursday, 9th July, 1925 upon receipt of a bona fide Tender not subsequently arachi I ort Trust x Elevating and Conveying Machinery and her 
Che Directors do not bind themselves to accept the | withdrawn and the return of all documents. \ cit > > specialities, REQUIRE WORKS MANAGER ist 
west or any Tender, and reserve to themselves the Sealed Tenders, endorsed ‘‘ Tender for Laying A MECHANICAL ENGINEER is REQUIRED | have experience designing, estimating, and px «sex 
ght of reducing or dividing the order 18in, and 16in. Water Mains,” to be delivered at | ¥Y the Trust for service at Karachi, India organising ability Address, stating full particu!ars 
By Order of the Board my office, Town Hall, Brightoa, not later than Noon Candidates must be not more than 35 years of axe. | past experience, salary required, 9591, The Engineer 

hoc. VOLKERS | preferably holding a Board of Trade Certificate. They | Office O591 « 


on Monday, July 6th, 
The lowest or any Tender will not necessarily be 
accepted, and Tenders will only be considered from 








must be thoroughly trained Mechanics, able to Take a EP — 
} Charge of Construction Plant, Goliath, Electric and YOOD OPENING for TECHNICAL MAN t} 


60 secretary 

















responsible contractors having the necessary expe. | Other Cranes, and the General Plant of a large N practical knowledge of design and work ‘ 
1 rience, wharf, both while under construction and also after? Boilers to promote sales. Good salary Appl th 
( \ardiff C /0r poration W aterw orks. JAS. H. ROTHWELL, the berths are open ‘ full particulars, to COCHRAN and CO, ANN AN 
TAFF FAWR SECTION Town Clerk, SALARY.—Rupees 600, rising by annual incre-| Limited, Boilermakers, Annan 0 
PIPE LINE N > 4 ON zt ACT No 4 | Town Hall, Brighton | ments of Rs, 25 to Rs, 700 per calendar month, with — 
aie - -- — } out any allowances NIOR ENGINEER atta t APR 
rdiff orporatio Ss prep i to receive 10th June, 1925 9450 a a UNIOR G z x pe riences in 
re NDI R aS fr = ae er bea “ aaa need Bicone TERMS A five years’ agreement in the first | ¢ Combustion Plant and its progress, REQI ED 


pt oa : - > - A , . . instance, second-class free passage to Karachi and s TECHNICAL and SALES REPRESENTAT!\ 
eT ~~ fie m the King’s Roll. for the CON (Jounty Borough ot Brighton. home again on satisfactory termination of services in the - ng public schoul. and/or Universit : 
j 


STRUCTION, 1 , a o { 
AY INE nd COMPLETION the Applicants must send their replies AT ONCE, | preferred State age, experience, salary expe 





. 3 Seco ti n other iii % y EP 
rs - baion , 1 = Satan = loons: . — be ATERWORKS b RDERS iving full particulars as to age, whether unmarried, | address, 9578, The Engineer Office 9578 
Che li f pipes will commence on the disused The Waterworks Committee invite TENDERS for and a record of their career (with dates), in chrono Mae = 
logical order, showing how and where they have 


Clamorganshire Canal, about one mile north of | the SUPPLY of about 360 TONS of 16in. diameter, 





n employed, and class of work performed at each wit FFIELD MANUFACTURERS of High 
» 





\berey lanishen Reservoir, in | Class ** C,"’ 240 TONS of 18in, diameter, Class ** B,"" | |) to Steel and highest grades of Crucible Cast , 
he ¢ spproximately 14°2-3 | and about 320 TONS of 18in, diameter, Class “co” | Piece & RENDEL PALMER L TRITTON REat IRE the SERVICES of a REPRESENTA‘I\} 
iles of 2 liameter Lap-welded | CAST IRON PIPES to the British Standard Specifica- Ane ‘ Dept , 7 z P for jirmingham and the Midlands Conside j 
Ste Tubes, Concrete-lined. One Break Pressure Tank, | tion, together with SPECIALS of both diameters, Ppule De nts Dep " business is already done in the district. Good ar 
together with s ral Bridges and Subways and Two | delivered in Brighton. | . ee - . % 54 and commission await the successful applicant 
Houses Specification and form of Tender may be obtained | estminster, ¢ . nit must be well known and possess good live conn 





Drawings may be seen and printed specification, | from the Waterworks Engineer, Mr. A. B. Cathcart, 

1 of Tender and bill of quantities may be obtained, | M. Inst, C.E., 12, Bond-street, Brighton, upon pay- 

‘ supplication to Mr. C. H. Priestley, M. Inst. C.F., | ment of a deposit of Two Guineas, which will be 
City Hall, Cardiff, after the 29th day of June, on | refunded upon receipt of a bona fide Tender not sub- 


Applications treated in strictest confide: 
Write, D.W. 49, ** Sheffield Telegraph,"’ Sheffic 


Madras and Southern Mahratta 056: 








payment of a deposit of £20 to the City Treasurer, | sequently withdrawn. RAILWAY COMPANY, LTD *TRUCTURAL ENGINEER REQUIRED for Br 
which will be returned after the receipt of a bona fide Sealed Tenders, endorsed ‘‘ Tender for CI. | VACANCY FOR OFFICER IN STORES s Engineering Works in India, with wide exper 
Tender, with the bill of quantities fully priced out | Pipes,”’ to be delivered at my office, Town Hall, | DEPARTMENT in design, estimating, and manufacture of Bridge Work 
i the specification attached. but on that conditior ~~ cr not later than Noon on Monday, July 6th,| WANTED, DISTRICT CONTROLLER of STORES, | and all classes of Steel Structures. Applicants t 
1925 | Senior Scale, age 30 to 35 years, may be married, | have had a thor theoretical and practical trai 







































































































































































































Sealed Tenders, addressed to the Town Clerk, City The Committee do not bind themselves to accept the | must have good educational qualifications, have a] he fully conversant with modern works practice i 
Hall, Cardiff. and endorsed ** Tender for No. 2 Pipe | lowest or any Tender good knowledge and previous experience of Railway | py. mpetent t ake a senior positior Age 34 1 
Line, Taff Fawr Section,’’ are to be delivered t JAS. H. ROTHWELL, Stores Procedure, Stores Purchase Rules, Commercial Address, stating age and civing full particular 
iter than Twelve Noon on the 18th day of July, 1925 Town Clerk, | Buying and Selling, and be a trained correspondent jualifications and previous experience, P773 I 

The Corporation do not bind themselves to accept Town Hall, Brighton, | Desirable knowledge Mechanical engineering, | Engineer Office P77 
the lowest or any Tender 10th June, 1925. 0451 shipping law, marine insurance, Indian law, and 

No person should tender unless he be properly " j; court procedure. +UPERHEATERS.--CLERK WANTED, with « 
qualified by practical skill and experience acquired Yountv ot London | SALARY Rs. 700 to Rs. 1200 per month, accord s general knowledge of trade Duties prima 
4s a master contractor in the construction of extensive J oA > sr . } ing to qualifications, with increases on promotion advertising and circularising Preference give 
public works : REPAVING OF CARRIAGEWAYS. Required in India immediately Sieabled ex-Service man with mecessary aus 

Persons proposing to tender are requested to send in The London County Council invites TENDERS TERMS.—Subject to a strict medical examination | tions —DEI SUPERHEATERS, Ltd Bish 

eir names at once to the Engineer, giving particulars | ‘2! the TAKING UP and REMOVAL, of the EXIST-| by the Company's Consulting Physician, a three Bridge, Netherton, Worcs O57 
f contracts carried out by them. and thes must be | ING PAVING of the CARRIAGEWAY, the MAKING | years’ agreement in the first instance, a first-class : " 
prepared to go over the intended route of the pipe line | {QOD (where so required) and RENDERING of the/| free passage to India and home again on satisfactory UPERV mR { CONSTRUCTIONAI STE! 
vith the Engineer before the Tenders are sent in EXISTING CON RETE FOUNDATION, also the] termination of agreement, which is extensible by Ss WORK ‘ R EC TION REQUIRED by large 

Dated this 23rd June, 1925 R o PAV re w -s ( ey D WOOD BLOCKS and | mutual consent. Employees are required to subscribe] jn Lond horoughly conversant with mod 

CECIL G. BROWN, t a incidental works, of ree one month's pay yearly to the Company's Provident | methods of erection of Steel-framed Buildings s 
47 Pec Clhett Part of NORTHUMBERLAND-AVENUE, ad-| Fund, and to those of over five years’ serv.ce al age. experience. salary required. and when ft , 
; joining the Victoria Embankment ; and bonus equal to their contribution is credited, both | reaily capable men need apply Address. P751 
b) VAUXHALL BRIDGE and APPROACHES bonus and contribution accumulating at compound | Engineer Office 
d Cc Ki Persons desiring to submit Tenders for either! interest until retirement ; . 
4 4 os é wr both of these works may obtain the specifications Applications, with copies (not originals) of testi- . om 2 . - 
(its an ounty of Ing ton bills of quantities, forms of Tender and contract, &« m ma should be Rng we letter only and a. “d \ TANTED, DRAUGHTSMAN, by Well-known F 
uv Warenaokce yn application to the Chief Engineer of the Council, at | to the undersigned not later than 6th July, 1925 of Milling Engineers.—Address, stating ex 
Col TING i. AM PUMPING st ATION the Old Coun “y mail. Pv wet a8. — - ae | Details must be given in chronological order with | ‘lence, &c., 9285, The Engineer Office. 9285 4 
. é vp t in each cas the sum of ¢% is amour ‘ of gene F . - and practics . 

_- Ww ~ © ey aeshon ad f th will be ret urnable only if the tenderer shall h lave S€ nt pond ~~ goes ane ane of bool ie al TANTED, JUNIOR DRAUGHTSMAN in Lond 

i oese - ned an "Hull invite TEND . pe Sosperaiten > bona —~ tee AY 7 have withdrawn be sent ek andidates who appear to have the neces \ Engineers’ (Office Experience in Tank W 

ye eae fea o “y the same u particulars © he works may De€! sary qualifications preferred State experience and salary require 
Sat ~s ON = of the. UNDERGROUND” Pumping abtained on pe rsonal application. an i the contract By Order Address, 536, The Engineer Office 1536 
Y>ey ne “ ents may 2 Ste: fore payment oO ne 
Station at Cottingham, in the East Riding of York a . a ‘ C. L. MAG 5 General “ 
shire No Tender received by the Clerk of the Council at the : Secretary RAUGHTSMEN.—BEFORE NEGOTIATING with 

fhe works to be executed include the Removal of | (ounty Hall Westminster Bridge. S.E. 1, after 25. Buckingham Palace-road, Government Departments In connection with any 

sisting Pumping Machinery, the Deepening of Three | 4 ) m. on Monday, 13th July, 1925, will be c —— re nee . 8 ra post, PLEASE COMMUNICATE with the GENERAI 
Wells, the Deepening of Ten Shafts, in chalk, and The Council does not bind itself to accept the lowest 19th June. 192 4 SECRETARY, Association of Engineering and Shi; 
the Construction of Five New Shafts in cnalk covered cr any Tender | = wid building Draughtsmen, 96, St. George's - squar 
with drift, the Driving of 4200ft. of Adits at a depth : ? MONTAGU H. COX London, 8.W. 1 8768 4 
of 120ft. below ground level, and the Sinking of 9556 Clerk of the London County Coun il | ‘ 

Twelve Bores The quantity of water to be raised | — ———— - Y o« ar , ‘ RAUGHTSMEN, FIRST-CLASS DRAUGHT 
from the workings during construction will probably | pry ‘Dot KING. &c., OF R.AS WHITE CROSS." | N outh Indian Railw ay Company, ID MEN REQUIRED | temporari! in Matte 
exceed 15 million gallons a day. pA 1 tree Engineer's Office in London for general construct 

The drawings may be inspected and specifications he Metrop ylitan Asylums S| The Directors r epared t receive written | work Address, stating age, experience und & 
schedule of quantities, and form of Tender obtained 3 Dir TENDERS for DRY-DOCKING and | APPLICATIONS tro m duly qualified candidates for the | required, 9548, The Engineer Office 548 
on application to the undersigned. A deposit of Five RR tty H ory a * FIT TINGS ‘ “the APPOINTMENT of an ASSISTANT ARCHITECT on - 
Pounds in Bank of England or Treasury notes is | pry—ER AMBULANCE STE a. * WHITE ¢ RO the ¢ pany’s staff in India - . . 

k . 2k s 2088 ’ ata. : ' XPERIENCED ROLLING STOCK DRAUGHT> 
required and will be returned on receipt of a bons Specifications, conditions of contract and form ot | Candidates Shot ae Seeweee a. —soed f and 30 ik MAN REQUIRED in North of England; n 
ade render oa , Tender may be obtained at the office of the Board, | Years and preferably unmarries r wd be full nversant with all cl s of Steel and W 

Tenders, endorsed Cottingham Works," are to be} Victoria Embankment. London. EC. 4 | served articles with an experienced W A . 

- ell cto Le , a So , Ag Address stating ag experier “ 
addressed to the Chairman of the Water and Gas Com Tenders. addressed as noted on the form of Tender, | eneral practice, or have completed the ‘ cain <a @u at liberty. P767, The Engi: 
mittee and delivered at the Town Clerk's office not | »ust be delivered at the Office of the Board not later | * Tecosnised Architectural Secho« and have net less oa ’ : , ae 
later than Twesday, 14th July, 1925. than 10 a.m. on Wednesday, 15th July > | than four years” experience as an Architect's Assistant —— 

3y Order, ‘ , GA. POWELI r Clerk of Works They should also, if possible . 
CHARLES B. NEWTON, 9552 Clerk to the Board, | have had experience of steel-frame buildings, or have | (00D | DRAUGHTSMAN WANTED f . 
-ngineer, : » special aptitude for large-scale and full-size detail | | — i - na ane, — bn Loudor i 
Guildhall, Hull ‘ Y work ve thoroughly capa + an unex oO preparing ~~ 
15th June, 1925 9497 [he South Indian Railw ay Com- | The apt tment will be for two years. and may Drawings tr m emall soak _plane s address ate 
re extended ge, experience sal eq ed, an¢ we free 
ran eo . a . PANY, LIMITED The starting salary of the successfu sndidate will | ¢mgagement, P755, The Engineer Office A 
1 . Che Directors are prepared to receive TENDERS for | eal Png slificati aaah & waa — » 
— the SUPPLY of | be fi ccording to qualifications ith ma num oa 
(Jounty Borough ot Bolton. |. STEEL TYRES for LOCOMOTIVE ENGINES | of Rupees 700 a month I EATING DRAUGHTSMAN REQUIRED; Mus 
WATERWORKS DEPARTMENT and TENDERS | The incumbent will be entitled to the benefits of the be fully experienced, capable of scheming and 
PUMPING PLANT—LOWER HEIGHT WELI > LEATHER BELTING. HIDES, «& Company's Provident Fund estimatir for large contracts State x! 

TENDERS are INVITED for st PPLYING, EREC'I 3 MISCELLANEOUS ARTICLES. | The Company will provide a first-class passage to | rience nd salary required to THI BRIG WUTSID! 
ING and SETTIN »>WORK a HEAVY-OIL ENGINE Specifications and forms of Tender will be available | India, and the salary will commence from the date of | FOT NDR and «ENGINEERING €¢ 
DRIVEN BORE ‘HOW PUMPING PLANT having | at the Company's Offices, 91, Petty France, West- | Sailing Summer-row, Birminghan sae 
4 capacit f 700 gallons per minute from a depth | minster, S.W ‘ | Forms upon which applications must be made may 
f 365ft. below the intended enxine-house floor to a Tenders, addressed to the Chairman and Directors | be obtained from the Company's nsulting Eng 1G roo! (DR \UGHT <M AN (Experier 

level of about 2ft. below that floor, yy other PI ANT f the th Indian Railway Compat Limited, | neers Messrs. R ibert ware “ P artners . Vie J R oat IRED ; ter tad oh aw 
mnnection therewith, at the I jolt Height Well, | marked ** Tender for Steel Tyres,”” or as the case may | ‘Tla-street, Westminster, 4. MUIRHEAD Address. with full particulars a " salary requir 
Belmont, near Be ton be, must be left with the undersigned not later than : 0544, The Engineer Office it 
ns to Pp I te ring and other | Twelve Noon on Friday, the 10th July, 1925 | . naging Director ; 2 os =. 
ts lication a The Directors do not bind themselves to accept the 91, Petty France, Westminster, 8.W. 1 
Je iat. O08; baccede oe ane Sander 24th June, 1 e584 | T OCOMOTIVE | DRAU GHTSMEN.—The NORTH 
ngineer et, Iton A charge, which will not be returned, will be mad ‘ ~ SPR oda award a wo eat 
nd copies thereof 1 the deposit | of 5s. for each copy of Specifications Nos. 1 and 2 i ae ” = . ‘ 
of Three Guineas. whi to tenderers = Gor each comr of Guietie - ¥ v4, = ._ - -_ MEN with good technical training Addres 
who have submitted a bona fide Tender and returned — | mh Ah : , ag agp BE at the South Statfords hire W ater- | +; HIEF DRAUGHTSMAN,” giving full parti 
sll the documents 1 offices of the Company 3 Cx meulting Engine rs, Messrs. | . ORKS COMPAN of experience, &< P757_A 
Tenders are to | n accordanc vith | Robert White and Partners, 3, Victoria-street, West CIVIL ENG INEERING DEP AR [MENT = : 
the ** Instructions rendering * bove | minster. 8 W. 1 APPLICATIONS are INVITED from qualified | EQUIRED, a First-class BRIDGE and a 
ferred to bef th J \. MUIRHEAD persons for the APPOINTMENT of RESIDENT TURAL ENGINEERING DRAUGHTSMAN for 
El PARKEI Managir Direct } GINEER on the Construction of a Reinforced Con s Municipal Encineer’s Office in the ecth af Rectan 
I k | Petty Fr o West ster 2 W 1 rete Reservoir of about seven million gallons capacity | State full particulars, experience and salary requires 
H I 24th June. 19 . : 8 ad contingent works at Dudley —Address, 9504 Engineer Office 9504 A 
22nd J - — Applicants must be corporate members f the 
— ‘ J j Institution of Civil Engineers, have considerable | ¢.P7RUCTURAL DRAUGHTSMEN REQUIRED f 
W altham Holy Cross | rban experience in reinforced concrete construction, pre > important Constructional Engineers in Mat 
: > om DISTRICT COUNCTI erably “in relation to waterworks, and be capable] jester District Must be first-class men, well up 
( Younty sorough of Tynemouth. ouncil is prepared to receive TENDERS | Of carrying out the tests for cement as laid down inthe | {pe design and detailing of Steelframed Building 
CORPORATION QUAYS, Nor tu | for SUPPLYING ind ERECTING at the proposed | latest British Standard Specification for Portland | G.od salaries paid to the right men; no others need 
SHIELDS | New Pumpitr Station at Upshire a 3in. VERTICAL Cement = Apt Address, stating age, experience, and salar 
ENDERS are INVITED for the CONSTRUCTION | SPINDLI MOTOR - DRIVEN | CENTRIFUGAT A medical certificate of fitness will be required | required, 9519, The Engineer Office O519 A 
n Timber Work) of WAVE-BARRIER, &c,, at the | SEWAGE PUMP with Automatic Control Gear com Che salary = ge a ae Sew See See 
Protection Jett Drawings sy be se n von | plete inclusive, and the duration of the apt tmen » > > ‘ED 
payment of Tw ( * saber < - if she = me 4 Further urticulars will be sent by the undersigned ighteen months to two years DOWER -HOUS! WORKING FOREMAN WANTE! 
hedul f quar s may | ta i at the Rae | receipt of stamped address Applications, stating age and giving details of for 800 K.W. Traction Generating rt = with 
th l I i fide 'T ! renders, s 1 and end ,- | education, training and experience Accom y by -- rizontal sl speed one hes and Lancashir boiler 
m =e one ; sur =” nust be in t } , | copies only of three re 1 te ces £4 per k seer. Sue hg age, experien 
4. r i | ks a = t Coune addressed and delivered ater | and oT “ : tat me 7 7 = om <r 
- ’ , ) 7 it re on 17 A 

Fenders , : c 1 { “ 7 | ; Ks , ’ M ’ than 6th July a . : 71, 
re ) } t 10t | yw | at « ~ Ter ler . ngineer-in-Chief EQUIRED by a European Firm of Structural ar 
No " t | W. HOLLOWAY Engineer's Office : General Engineers in India, as ASSISTANT 

Tende gine 1 Sur ' t, Paradise-street, Birmingham, : FOREMAN in their Structural Department Appl 
JOHN F. SMILLII | Town Hall, Waltham Abl« 14/6/1925 9501 cants must hav in Template Making ar 
Borough 8 P r June 23rd. 192 G4 - be accustomed to and General Structura 

} = Office, | Work Mus 4 i not more thar 

ew ~ . > 7 eA years of age nl 4 re and fall particular 

den . — | City of Oxford. SITUATIONS OPEK of experience, to %. T. 854, c/o Deacon's Advertising 
nintanabieaaaiaaa CHIEF ENGINEMAN | Agency, 9, Fenchurch-avenue, London, E.C_ 3 
li W B 1. f ny killed Mecha — a x he Al POINTMENT. of | \ TANTED, ENGINEER.—Well-known Firm of |} ia 2 
om skill echanics for the APPOINTMENT o Agricultural and General Engineers 4 
Sropo itan ater Doar CHIEF ENGINEM , grical , 
, AN at their Waterworks Pumping | QUIRES the SERVICES of a competent SALES 
Me PLY OF POSITIVE TYPE WATER Station, Hinksey, Oxford ORGANISER, experienced in Steam Power Plant, SITUATIONS WANTED 
METERS Preference will be given to those having experience | for Home trade and abroad Address, 9580, The Engi 

! Metr litan W ate r B urd invite TENDERS | in the construction and management of ** Worthing neer Office . 9580 A 4 DVERTISER (37), Well Educated. Thorough 

tl SUPPLY 250 Pir 150 lin., | ton ’’ and Rotary Pumping Engines y, experienced chief engineer in steam and Diese 

1 100 his POSITIVE be PE WATER METERS, Wages £4 per week, with house, coal, and gas free. | : engined vessels (2 and 4-cycle engines), Ist Class 

1 t rd’s works at Amwel Further particulars can be obtained from the City \ TANTED, a YOUNG MAN, 30 to 35 7 of A. B.O.T. Certificate, M.I.E.S., drawing-office experience 

( 1 » B.C. 3 Engineer, Town Hall, Oxford to Assist in General Management of Large High- VIS responsibl POSITION Smart, keen 

Fort ender may be obtained from the Chief Applications, in candidates’ own handwriting, | class Machine Tool Works. ust have had shop, bi xy s oa iy references Address, ‘*‘ ENGI 
1 neer I per 1 application (Room 156 r upon | enclosing not more than three recent testimonial drawing-office and commercial experience in the trade NEER.”’ Wm. Porteous and Co,., Glasgow P760 B 
forwardir 4 stamped addressed brief envelope tating present employment, past experience, age, | Knowledge of French desirable. Good opportunity for 

Tender om the ficial forw sidressed » the snd whether married or single, must be delivered | suitable man. Give full farticulars of experience, ten . “a . ' a 
Clerk the Board,” ard, | to me not later than Saturday, July 4th, marked on | copies of testimonials, age, and salary.- ~Aasoess, / M.L.C.E, (34), Thorough Works and D.O. Train 

> ww tie Amy - ——- , FAs ing, locomotive, mechanical, steam, general and 
1 Roset aver EA r | the envelope Chief Engineman 9418, The Engineer Office 18 A me Spee iality, control of staf! and economy 
Water Meters must be i of The successful candidate will be required to con- | maintenance ; speciality, con ate we 4 

= +} . . P some commercial experience, DESIRES progressive 
he Boa . . . . . . a 
th joard un 11 1 Friday rd | tribute under the Local Government and other : a POST. Moderate salary.—Address > 68, The Engi- 
July, 19 ‘ Officers’ Superannuation Act, 1922, and to pass a ‘ONS rRUC TION AL ST EELWORK a WANT ED a Ofice odera 83 ° e P768 B 
The Board do not bind themselves to accept the | medical examination. ASSISTANT to CHIEF of Estimating, Designing | ® - 
lowest or any Tender Canvassing members of the Council will disqualify und Drawing-office, capable of Taking Charge; good n a 
G. F. STRINGER A. HOLT, | technical training and knowledge of values essential ; Dn f Small Adver- 
Clerk of the Board Town Clerk | Midland district State age, qualifications, salary For continuatio 0 3 
173, Rosebery-avenu E.c.1 Town Clerk's Office, Oxford | required Address, 0575, The Engineer Office . 
R3rd June: 1095 9557 12th June, 1025 0483 | 0575 A tisements see page 
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The Position of British Commerce. 


lug relative prosperity of the electrical branch of 
the engineering industry continués to be emphasised 
from week to week. This week we have to record that 
the General Electric Company has issued a very satis- 
factory report regarding its operations during the 
year ended March 31st, 1925. The works, it is stated, 
were fully employed during the period and the volume 
of orders received was satisfactory. The profits 
amounted to £1,029,983, as compared with £835,561 
in the preceding year and £751,486 two years ago. The 
perity thus revealed is made all the more remark- 


pre 

ab by comparison with the state of affairs disclosed 
- in the reports of two other well-known engineering 

fin published this week. Sir William Arrol and Co., 
I Ltd., record a debit balance during 1924 of £160,047. 

In 1923 a debit balance of about half this amount 


was recorded. Turning from bridge building and 
constructional engineering to shipbuilding and steel 


find that William 


making, we Beardmore and Co., 
- Ltd., report a net loss for 1924 of £503,094 after 
allowing for all charges. This figure compares with 
a loss of £68,071 in 1923 and a profit of £96,167 in| 
1922. These figures help us to realise the significance | 


of statement regarding our national commercial 
and industrial position which has been made by Sir 

llen Smith, of the Engineering and Allied Employers’ 
National Federation. Sir Allan states that our trade 
balance, that our income available for investment 
oad, fell from £252,000,000 in 1920 to £29,000.000 
n 1924, and that, as estimated from the results of the 
five months, 
{i £26,000,000, 


a 


is, 
il 
f 1925 will show an adverse balance 
Apart from the war years this country 


an adverse balance 


trade In Sir Allan’s opinion it 
t in time mean national bankruptcy 


The Proposed Mersey Tunnel. 


GIVING evidence on behalf of the promoters before 
House of Lords Select Committee which 
nquiring into the scheme for the proposed tunnel 
under the Mersey Liverpool and Birken- 
head, Mr. Basil Mott, principal engineer engaged on 
the scheme, described on Monday some of the details 
f the work Particulars of the tunnel as first pro- 
posed were published in our issue of October 5th, 
1923, but since that date certain of the local authorities 
decided not 
have objected to some of its features, with the result 
that the plan has been considerably modified. The | 
tunnel to Wallasey abandoned 
hbecatise of the decision of that borough to dissociate 
itself from the scheme. In the lower part of the tunnel 
it was originally intended to have a double line of 
tram rails, the upper half being devoted to vehicular 
and foot traffic. Birkenhead has, however, objected 
to tramways passing through the tunnel on the ground 
that they would be in a position to compete with the 
ferries. This feature of the scheme 
as therefore been dropped, for if Birkenhead had not 
heen placated Liverpool alone would have been left 
support of the scheme. We gather, however, from 
Mott's evidence that, although tramways are not 
) be run through the tunnel, the original size, namely, 
44it. in diameter, will be adhered to in order to provide 
accommodation for a future expansion of traffic. 
The various modifications indicated by Mr. Mott are 
expected to reduce the cost of the work from about 
£6,500,000, the original estimate, to about £5,000,000. 
It was objected during the course of the inquiry that 
the tunnel would be unnecessarily large and expensive 
r its now restricted duties, but the chairman of 
Select Committee, the Earl of Wemyss, stated 


Live Is 


between 


have to support the scheme and others 


branch has been 


own 8 passenger 


in 
Mr 


t 


t 
he 


not previously had to experience the meaning of | 


steel material. The absence of new business and an | of 1895 as a delegate from the 
insufficiency of funds led the company into difficulties | 
from which various schemes have not yet extracted | 
it. It is now turning for the second time to the | 
German Government for assistance. 


Midland Railway, 
and was present on Monday as a Vice-president of 
the Permanent Commission, and as a director of the 
London, Midland and Scottish Railway. 

financial 


French Trade Policy. 


Burdens on Industry. 
y THE policy which was inaugurated in France soon 
of | 


| after the Armistice of rendering the country as far 
| as possible self-supporting by developing the nation’s 
manufacturing industries under the ol 


At the annual general meeting Monday 
Ruston and Hornsby, Ltd., of Lincoln, the chairman, 
Mr. J. 8S. Ruston, revealed an example of how heavily 


on 


protection 


the burden of taxation and contributions towards | high import tariffs and of procuring most of the raw 
social service can weigh on a large engineering | material from the Colonies, has created new difficulties 
establishment at the present moment. The firm's | of a wholly unexpected character. The French pro 


annual contributions to unemployment and health increased, 
insurance amount to £25,000. If the proposed pen- 
sion scheme now before Parliament a 
further £6000 will be added under this head. The 
poor and district rates paid by the firm make up 
a grand total of £60,000 per year, or £1200 per week, 
which the company has to find whether it makes a 
profit or not. It is worth adding that after meeting 
all charges the sum left over available for distribu- 
tion among the firm’s ordinary and _ preference 
shareholders, as a result of the past year’s trading, 
was £69,886. Thus for every shilling that might 
be drawn from the for the benefit of the 
shareholders, the external charges, quite apart from 
income tax, drain away 10d In actual fact, the | 
ordinary shareholders are to get nothing, while the | 
preference holders are to be paid the dividends which | 
they have had to do without during the past two years. 


duction has enormously and with the 
restoration of Alsace-Lorraine the temporary 
accession of the Saar basin, France is obliged to look 
to foreign markets for the disposal of her ever-growing 
surplus. The protectionist policy so far pursued ha 
had the effect of provoking retaliation from other 
countries, and foreign markets are being closed, not 
only to purely French products, but also to the pro 
ducts of Alsace-Lorraine, which can no longer find 
their way into Germany. France has become a great 
exporting country. A sound commercial policy is 
therefore of more importance than industrial protec 
tion, and for some months past there have been indi 
cations of a growing movement in favour of facilitating 
an interchange of goods with other countries. The 
question is indeed closely associated with the political 
negotiations now taking place Judging from the 
propaganda work being carried out in France, sup 
ported by the efforts of British trade officials, it would 
appear that when peace is definitely assured by the 
operation of the guarantee pact, the French Govern 
ment will endeavour, with foreign aid, to put the 
national finances in order, settle the problem of inter- 
allied debts, and enter into a system of commercial 
treaties which will facilitate foreiga trade. 


and 





becomes law 





business 


The Electrification of the Penge Tunnel. 


On Monday, June 22nd, the first train 
passed through the Penge Tunnel on the Southern 
Railway, and until July 12th, the day of opening of 
the electrified system, three trains will be run through 
the tunnel each day for test purposes. For the supply 
of direct current to the line within the tunnel it was | 
necessary to sink a shaft from a sub-station on the 
Crystal Palace branch of the railway into the tunnel, 
to a depth of 130ft. The work of constructing this 
| shaft, which is 6ft. in diameter, was complicated by 
the fact that steam trains were running in the tunnel 
at the time the boring operations were being carried 
out. At the end of six weeks, however, the bottom | 
of the shaft was reached, and it was found that it 

was barely a quarter of an inch away from the spot 

which the engineers intended to strike. The Penge 

Tunnel under steam-train conditions a un- 

comfortable and gloomy place for all who have to 

pass through it. 
was opened in July, 1863 





electric 


Noises from Electric Light Wires. 


In houses wired for electric light and heating it 
is quite possible for very irritating noises to be pro 
duced in the headphones of wireless receivers, espect- 
ally in the case of 100-cycle supplies, which exist in 
certain towns. There are ways of 
houses, and it would appear that in the case of wiring 
systems in which metal sheathed wires are used, the 
trouble would be less pronounced than it is in houses 
in which ordinary rubber-covered wires are employed 
In order to settle this point, however, Mr. Percy 
Dunsheath has carried out in the re- 
search laboratories of W. T. Henley ’s Telegraph Works 
Company, Ltd. About 50 yards of metal-cased twin 
cable and a similar length of ordinary twin insulated 
cable were laid in the laboratory and connected to two 
sides of a two-way switch, which enabled one or the 
other of the cables to be made “ alive.” Headphones 
of a crystal set placed within a few feet of the metal 
cased cable were in no way affected by the alternating 
but when the unprotected rubber cable was 
On con 


various wiring 


is most 


some tests 
It is a mile and a quarter long, and 


A Japanese Naval Programme. 


ACCORDING to from Tokyo, the 
current Japanese Navy Law is to be modified by the 
addition of fourteen vessels, which to 
pleted before the end of 1929. Four of these ships 
will be cruisers of the 10,000-ton class, four destroyers 
of 1500 tons each, and the remaining six submarines 
of a tonnage not specified. The laying down of these 
new vessels is officially justified on the ground that 
other Powers are proceeding energetically with the 
reinforcement of their naval armaments. The latest 
Admiralty Return of Fleets showed Japan to have 
under construction February Ist, 1925, three 
cruisers of 5570 tons, four of 7100 tons, and two of 
10,000 tons, with two more of the last-named type 
projected. If the impending programme is adopted 
the number of 10,000-ton cruisers building and pro- 
jected will be increased to eight. The new destroyers, 
the construction of four of which is intended, will be 
heavier by 100 tons than those already completed or 
on the stocks. It is probable that all the six addi- | 
tional submarines will be of the large, oceanic class, 
of 1500 tons or more, which Japan has developed in | 


recent advices 


are be com.- | 


current ; 
energised a perceptible hum was produced. 
necting a three-valve amplifier and loud speaker to 
the output terminals of the crystal set, the induction 
from the rubber-covered cable produced a loud note, 
but on switching over to the metal-cased cable only 
avery faint note could be detected 


Scientific Research at the Air Ministry. 


Tue Air Ministry announces that Sir Samuel Hoare 
has appointed Mr. H. E. Wimperis to be Director ot 
Scientific Research, and Mr. D. R. Pye to be Deputy 
director of Scientific Research. The functions of 
| scientific research and technical development at the 
Air Ministry were formerly combined in one direc- 
torate, but they have now been divided between two 
directorates, both of which, however, come under the 


‘ 





that the Committee would not be greatly influenced | 

by any questions as to the size of the tunnel, for it | 

held that if a tunnel were to be made it should be of 
ifticient dimensions to cover future needs. 


German Shipbuilders’ Difficulties. 


WHEN the Furness-Withy group placed an order 

t March for five motor ships with the Deutsche- 
Werft shipbuilding works, of Hamburg, there was a 
onsiderable outcry as to the unpatriotic action of the 
roup and as to the relative inefficiency of British 
shipyards which the of the order seemed to 
imply. The first criticism was largely silenced when 
it was learned that the German quotation was £60,000 
per ship lower than the lowest British tender. 
Criticism of the second category is not yet silenced, 
but it is likely to be reduced by the information 
published by our contemporary, the Financial Times, 
that the Deutsche Werft report for 1924 reveals a 
leficit of 1,205,823 marks, or very nearly a quarter 
| its share capital. It is suggested that the com- 
pany’s financial position is not such as to encourage 
t to continue its unproductive cut-throat competition. 
Another German shipbuilding company, the Reiher- 
Shipbuilding and Machinery Company, of 
H unburg, employing over 2000 workpeople, is also 
stated by our contemporary to be in difficulties. This 
company is allied with the Benz engine works and the 
Pheenix Iron and Steel Company, from which it 
obtains respectively its marine oil engines and its 


loss 





stieg 








| lishment of the Congress, which itself arose out of the 


supervision of the Air Member for Supply and Re 
search. Mr. Wimperis has been acting provisionally 
for time as Director of Scientific Research 
Following his training at the Imperial College of 
Science and Caius College, Cambridge, and af 
several years’ experience with important engineering 
organisations, he joined the engineering staff of the 
On the outbreak of 
with 


the last few years. In the official return, mentioned 
above, the main armament of the Japanese 10,000- 
ton cruisers already under construction is tentatively 
given as twelve 8in. guns. We have reason to believe, 
however, that the actual armament of these ships 
will consist of nine 8in. guns in triple turrets. 


some 


tet 


Crown Agents for the Colonies. 
war, he began his intimate association 
nautics, undertaking experimental work, both for the 
Royal Naval Air Service and the Royal Flying Corps, 


The International Railway Congress. 


aero 
THE tenth of the International Railway 
Congress was formally opened on Monday, when the 


session 


chair was taken, in the absence of the Prince of | particularly with regard to navigational and arma 
Wales, the President, by the Duke of York. The | ment devices. On its inception in 1915, he became 
|chairman’s address was followed by a speech by | head of the Royal Naval Air Service—now the Air 
M. Foulon, the President of the Permanent Com- | Ministry—Laboratory at the Imperial College of 


Science, and has held that position continuously since. 
Mr. Wimperis is the inventor of a number of devices 
relating to road and air transport, some of which, such 
las the drift and course-setting have beert 
adopted as part of the standard equipment of the 
Royal Air Force and have been described in ou 
columns. Mr. D. R. Pye is at present Lecturer in 
Engineering at Trinity College, Cambridge. Follow 
ing his training at Tonbridge School and Trinity 
College, Cambridge, Mr. Pye became chief assistant 
to Professor Jenkin, who was in charge of engineering 
studies at Oxford University. During the war he 
joined the Royal Flying Corps, and was posted as an 
experimental officer, subsequently becoming a quali 
fied pilot. Later he served at the Air Ministry, acting 
as scientific assistant in the Technical Department. 


mission, who reminded his hearers that the present 
meeting was the fortieth anniversary of the estab- | 
celebrations of the jubilee of the Belgian railway sights, 
system. Colonel Wilfrid Ashley, Minister of Trans- 
port, on behalf of the Government, welcomed the | 
delegates, and then, in a few exceedingly happy | 
words, Viscount Churchill did the same on behalf 
of the British railways. Lord Churchill subsequently 
was elected acting chairman of the Congress, and | 
M. P. L. N. Ghilain and Sir Henry Fowler were | 
Allusion was made 


. 


appointed the general secretaries. 
to the presence, in his eighty-third year, of M. E 
Holemans, who has been the treasurer of the Asso- 
ciation since its inauguration forty years ago, and of | 
Mr. Gustav Behrens, who attended the London session 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 


By E. L. AHRONS, M.I. Mech. E. 
No. XXVI.* 
PERIOD 1870 TO 1875 (continued). 


CouPpLeD Express Encrnes, 2—4—0 Type (continued). 


Fk. W. Wess’s 2-4—0 express engines on the London 
and North-Western Railway were a complete contrast 
in nearly all respects to the types described above. 
The Crewe engines of 1874 to 1882, until the appear- 
ance of the three-cylinder compound engines, were 
small and light. Low cost seems to have been the 
main principle aimed at in designing an engine with 
a maximum of tractive force for a minimum weight, 
an excellent principle provided that the tractive 
power is real and not nominal. The two classes of 
engine described below provide a very interesting 
study of the effect of locomotive proportions. 

The first of these, the ‘“‘ Precursor ” class'—Fig. 201 

appeared in April, 1874, and for the purpose of 


8 ae 


\ 





(2143) | 
Lsis> 


—— 


Sect 
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1874 


FIG. 201 


WEBB’S “PRECURSOR,” 


working over the Crewe—Carlisle section, on parts of 
which the gradients are heavy, had coupled wheels 
only 5ft. 6in. dia. Before deciding upon this dimen- 
sion, Mr. Webb for a time tried a six-coupled goods 
engine with 5ft. 6in. wheels on fast trains, by removing 
the coupling rods between the leading and driving 
wheels, with apparently satisfactory results. 

The ‘“* Precedent’ class—Fig. 202—-which came 
out in December, 1874, was originally intended only 
for the heavier trains on the southern division between 
Crewe and Euston, a line which has comparatively 
easy gradients, though the trains were heavier. 
Apart from the size of the coupled wheels, 6ft. 7}in., 
in the case of the ‘“ Precedents,” the only other 
differences of moment between the two classes were 
that the latter had somewhat larger fire-boxes, 
giving 103 square feet of heating surface, as com- 
pared with 94.6 square feet of the “ Precursors,” 
the boiler of the ‘* Precedent ’’ was pitched with its 
centre further from the rails, and the latter engines 
weighed 27 cwt. more. 

The following dimensions and particulars were 
common to both classes :—Cylinders, 17in. by 24in.:; 


cedent * 1083 square feet; grate area, 17.1 square 
feet, and pressure 140 Ib. in both engines. The fire- 
box of the “ Precursor,” as built, had a longitudinal 
narrow brick arch which extended from the main arch 
to the back plate, and acted as a deflector. This was 
afterwards abandoned. The fire-hole rings were 
of gun-metal protected internally by a steel 
lining. The regulator was in the smoke-box, 
and resembled a rotating Corliss valve. Subse- 
quently, Mr. Webb discarded this regulator and 
returned to Ramsbottom’s double-beat type placed 
in the dome. 

A feature common to all the L. and N.W.R. engines 
was an ash hopper beneath the smoke-box, into which 
the ashes descended through spaces at the sides of 
the cylinders. The hopper tapered to an opening at 
the bottom, 5}in. by ljin., and to prevent the air 
from rushing up it the back plate was made shorter 
than the front plate. It was stated that this appa- 
ratus did not seriously affect the draught of the 
engine, and since it was used for many years, no 
great trouble seems to have arisen from it. 

The blast orifice of the Precursor was originally 
4fin., but the writer is under the impression that it 
was subsequently reduced to that of the Precedent, 
viz., 44in. diameter. 

Another slight difference in detail between the two 
engines may be noted. The “ Precursors,” having 
small driving wheels, were made with the half- 
throws of the coupling rods 10in. only. In this respect 
Webb copied Stroudley’s practice, but the latter used 
the short throw for 6ft. 6in. coupled engines also, 
whereas in Webb’s 6ft. 7}in. ‘‘ Precedents *’ the throw 
was longer, though whether it was llin. or 12in., the 
writer is uncertain. A peculiarity of an extremely 
dubious nature in the Precursor was that, although 
there were balance weights in the rims of the driving 
wheels, there were none in the trailing wheels, and 
presumably the revolving masses in the latter were 
unbalanced. The official weights in working order 


were : 
Precursor. Precedent. 
t. ¢. t ¢€ 
Leading 10 8 10 5& 
Driving 10 10 11 10 
Trailing 10 10 ll 0 
31 68 32 15 


These weights may be compared with the 36} to 
39} tons weight of the corresponding Midland and 
North-Eastern engines of that day, with Il7in. by 
24in. cylinders. The difference lay chiefly in the 
boilers and frames. As regards boilers, those of the 
L. and N.W.R. engines appear too small for heavy 
main-line express work. They may have been just 
large enough for the work required in 1874-6, but 
subsequently they had to be forced at the cost of 
heavy fuel consumption. In 1874 the Midland in- 
creased the sizes of the boilers and fire-boxes for 
17in. by 24in. cylinders, making the heating surface 
1225 square feet, instead of about 1120 square feet, 
and that of the N.E.R. and G.W.R. engines also 
exceeded 1200 square feet. The maximum cut-off 
in full gear in both “‘ Precursors *’ and “* Precedents ”’ 


miles) on some turns ; on others between Preston and 
Carlisle (90 miles), or Preston and Crewe (51} miles), 
From Crewe to Preston and thence to a point about 
34 miles north of the latter station the gradients are 
generally easy, and the two or three short shar) rises 
of 1 in 100 to 1 in 132, each about one mile long, cay 
be “ rushed "’ by a train running at speed. The heayy 
work then begins with the 13-mile ascent, averaging 
1 in 125 to Grayrigg, the last two miles being a: 
1 in 100. From Grayrigg there is a fall-of abou 
5 miles to near Tebay, giving a fast train the oj por 
tunity of running at the Shap bank, which starts wit}, 
2 miles of 1 in 147, followed by 4 miles of | in 75 
The last 31 miles to Carlisle from the summit are down. 
hill, the steepest gradients being at 1 in 125 (64 miles) 


and 1 in 132 (3 miles). Summing up, of th: 141} 
miles there are only about 20 miles on the down 
journey of really hard uphill gradients, the rest of the 
road being comparatively level or downhill. On the up 
journey from Carlisle the work is harder with about 
33 miles of “ collar work,”’ of which nearly al! jias to 
be done in the first 31 miles from the dead start at 


Carlisle. 


The fastest train was the 10 a.m. Scotch ex ress 
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FIG. 202--WEBB’S “CHARLES DICKENS,’ 1882 


from London, which was booked at a speed of about 


46 miles per hour from Crewe to the first stop at 
Preston. From Preston to Carlisle the time allowed 
was 2 h. 10 min., a speed of 41} m.p.h. The night 


Scotch express ran from Crewe to Wigan, 36} miles, 
at the rate of 45 m.p.h.; Wigan to Preston, 15 miles, 
at 42.8 m.p.h.; Preston to Carnforth, 27} 
42 m.p.h.; and from Carnforth to Carlisle, 62} miles, 
at just over 40 m.p.h. There were corresponding up 
trains, and a number of additional expresses at slight]) 
slower speeds. The loads of the trains varied from 
eleven to fifteen six-wheeled coaches, the fastest 
trains having about eleven or twelve. If their weight 
be taken at about 11 tons each, an approximate idea 
of the total weights may be obtained. Trains of 
eleven, or occasionally twelve, coaches ascended the 
Shap bank unaided, as they were helped by the pre 
ceding downhill run. With greater loads a pilot 
engine was taken, usually in the form of a bank engine 
at the rear from Tebay, where a special stop was 
made for the purpose. From Carlisle to Shap summit on 
the up journey pilot engines were very frequently used 

The “ Precursors * were specially built with 


miles, at 


mt all 











FIG. 208-—-N.E. (8. AND D.) LOCOMOTIVE, 


ports, l4in. by I}in./3}in.; centres of cylinders, 
2ft., a dimension which enabled long bearings to be 
given to the crank axle, and which was attained by 
making the steam chest of V form. The cylinders 
were horizontal, but the port faces were inclined 
laterally and also longitudinally to suit the inclina- 
tion of the valve spindles, an arrangement which 
allowed plenty of space in the steam chest. The lead- 
ing wheels were only 3ft. 7}in. diameter, the axle- 
boxes having }in. lateral play, controlled by inclined 
planes. These axle-boxes were of gun-metal, but those 
of the coupled wheels were of cast iron and of the 
American pattern with crescent-shaped brasses forced 
into place. All hornblocks were of cast iron. Main 
frames, fin. thick; bearings of coupled axles, Tin. 
diameter by 9in. long; wheel base, 7ft. 5in. + 
8ft. 3in. 15ft. 8in. Allan’s straight link valve 
motion was used. 

The boiler, in three rings, had a diameter of 4ft. O}in. 
inside the front ring and 4ft. 2in. inside the back ring, 
and contained 198 l{in. tubes, the heating surface 
of which was 980 square feet. Total heating surface 
of “ Precursor,” 1074.6 square feet, and of “ Pre- 





* No. XXV. appeared June 19th. 
* These engines must not be confused with the present 
“Precursor” class, designed by Mr. Whale in 1904. Unfor- 


tunately both classes were always known by the nate of the 
first engine of each. 
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was then only about 63} per cent. of the stroke, as 
compared with 70 to 72 per cent. then usual on other 
railways. 

On the other hand, there were several good features 
in the design, notably the long bearings, ample-sized 
crank webs, and the large ports. The area of each of 
the steam ports, 21 square inches, was .0925 of the 
piston area, and the undoubtedly excellent speeds 
which the “ Precedents’’ frequently attained was 
probably due to the ease with which the exhaust 
steam left the cylinders. 

These engines have been described at some 
length for reasons which will appear below. Of 
the ‘‘ Precedents’ it may be said that they were 
the mainstay of the L. and N.W.R. express ser- 
vices for about thirty years. The three-cylinder 
compounds succeeded them between 1883 and 1898, 
but the latter were not always reliable, and when- 
ever any steady hard main line work had to be done 
in emergencies the ‘‘ Precedents,”’ undersized though 
they were, had to do it somehow, though their coal 
bill was high. After 1887 the pressure of the “* Prece- 
dents ’’ was raised to 150 lb. when new boilers were 
| provided. ° 

To appreciate the results given by the ‘‘ Precursors,” 
which have considerable interest, a few particulars of 
gradients and train speeds are necessary. The engines 
worked through between Crewe and Carlisle (141} 


FIG. 204—G. AND 8.W. LOCOMOTIVE, 
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driving wheels to negotiate these gradients, and 
there is no doubt that with a tractive force of 105.1 |b. 
per pound of mean pressure they climbed the hills 
better than Ramsbottom’s 6ft. 6in. coupled engines 
which preceded them, but the latter had only 
1201b. boiler pressure, as against 1401b. of the “ Pre- 
cursors.” But after about three.to four years’ work 
the ‘‘ Precursors”’ had to be taken off the fastest 
trains, on which they were replaced by the 6ft. 7}in- 
coupled “‘ Precedents.” For some years longer the 
‘“* Precursors ” worked the slow and semi-fast trains 
only, and for about twenty years they also wor ked the 
slower trains between Manchester and Leeds, » road 
with heavy gradients. They failed in working the 
fast trains over the Carlisle road owing to the higher 
speeds which were necessary on the easy portion’ 
between Crewe and Carnforth and the downhill 
running on both sides of Shap summit. Thei hill- 
climbing ability, tempered though it was by the small 
size of their boilers, could be utilised only over & 
comparatively short portion of the total mileage, and 
for the remainder of the journey the driving wheels 
were too small for economical and satisfactory work. 

The principal dimensions of these engines may be 
compared with the Schenectady engine, with which 
Dr. Goss conducted his experiments at Purdue, | S.A. 
The cylinders, 17in. by 24in., and the boiler pressure. 
140 Ib., were the same in both cases. The steam port 
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area of the “ Precursor ’’ was slightly larger, in the 
ratio of 21 to 20, but the Schenectady engine had a | 
larger boiler. The driving wheels of the latter were | 
Aft. 3in., ¢.e. 3in. smaller. Dr. Goss found that the | 
“ critical speed,”’ ¢.e., the speed at which the power and | 
efficiency of a locomotive are a maximum, was not 
far from 200 revolutions per minute, corresponding to 
a piston speed of 800ft. per minute for 24in. stroke. 
Professor Dalby (‘* Proc.,’’ Inst. C.E., 1906) worked 
out one series of Goss’s experiments, and found that 
with a cut-off of 25 per cent. and boiler pressure | 
130 lb. it showed a maximum indicated horse-power 
piston speed of 887ft. per minute with a mean pressure | 
in the cylinders of 27.5 lb. per square inch. The data 
for the Precursor can only be assumed approximately, 
but it will probably not be far from the mark if we take 
the maximum horse-power piston speed to be 880ft. 
per minute, and for 140 lb. boiler pressure and 25 per 
cent. cut-off, the M.E.P. works out at about 32.5 lb. 
per square inch, using Professor Dalby’s method. This 
corresponds to a speed of 43.2 miles per hour for the 
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which the maximum indicated 
393, was obtained. As the trains 
long distances had to be run at 
speeds of 50 to 60 miles per hour in order to keep time, 
it is apparent why the “ Precursors *’ were not satis- 
factory, though it must not be forgotten that the 
knowledge derived from Goss’s experiments was not 
the designed. At 
55 miles per hour the Precursor would develop about 
362 indicated horse-power with a M.E.P. of 23.5 Ib., 
and at 60 miles per hour the indicated horse-power 
would drop to about 336, supposing the cut-off to 
remain unchanged at 25 per cent. and the boiler could 
supply the steam. 

The cylinders and ports of the ‘* Precedent ”’ class 
with larger—-6ft. 7in._-wheels were exactly similar to 
those of the Precursor, and if similar valve setting 
also be assumed, if’ seems reasonable to take it that 
the maximum high-pressure piston speed at 25 per 
cent. cut-off may also be taken at 880ft. per minute. 
rhis corresponds to 51.6 miles per hour. Using the 


Precursor, as that at 


horse-power, about 


were timed so that 


available when engines were 


consistently and economically, they would hardly 
have had to be taken off the expresses and replaced 
by the “‘ Precedents.” 


Brief mention may be made of the “Charles 
Dickens,” the most celebrated of the ‘‘ Precedent ” 
class. Built in February, 1882, it ran daily from 


Manchester to Euston and back, and in 1902 was 
stated to have completed 2 million miles on this 
service, after which it was relegated to lighter work. 
As it was broken up in 1912 the total mileage must 
have been about 2} millions. It would be interesting 
to learn how much of the original engine remained 
in it at the termination of its career. The other 
Precedents of 1874-1882 had been practically com- 
pletely renewed, and very little, if anything, of the 
original engines remained. The crucial question is 
whether the original frames of the ‘‘ Charles Dickens ” 
lasted throughout, bearing in mind that they 
were only jin. thick. Much may be done with 
a knife, if it be provided with three or four 
new blades, and a similar number of new handles. 
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The 2-4-0 engine—Fig. 203—built at the North 
Road Engine Works, Darlington, in 1875, is of con- 
siderable interest in that it represents the last type of 
passenger engine of “‘ Stockton and Darlington ”’ de- 
sign. It was due to Mr. John Kitching, then in 
charge of Darlington works. The engine, No. 1068, 
of the N.E.R., was shown at the Darlington Jubilee 
of 1875. All the springs of both engine and tender 
were underhung. The cylinders were I7in. by 26in. ; 
diameter of coupled wheels, 6ft. 0}in., and of leading 
wheels of No. 1068, 4ft. 0}in., though later and very 
similar engines of 1876 had 4ft. 8}in. leading wheels. 
Wheel base, 8ft. 6in. 8ft. The boiler, 4ft. diameter, 
had 158 2in. tubes, and a total heating surface of 
1100 square feet ; pressure, 140 Ib. ; the total weight 
was 31 tons 8 ewt. in working order, of which 20 tons 
8 cwt. rested on the coupled wheels. Very similar 
engines, but with 6ft. 6in. coupled wheels, were built 
at Darlington in 1877. 

4-4-0 Express Engines._-From 1871 onwards there 
was a gradual development of the 4-4-0 engine on 
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re mean pressure line, the indicated horse-power | 
curves show that up to about 46 to 47 miles per hour 
the Precursor developed a greater indicated horse- 
; ower than the Precedent, but beyond that speed the 
Precedent was the more powerful engine, although its 
tractive force per pound of mean effective pressure 
was only 87.8 Ib., as against 105.1 1b. for the Pre- 
The above figures take no account of the 
internal frictional resistances of the engines. At equal 
speeds in miles per hour the Precursor would lose 
more power in friction than the Precedent owing to 
the higher piston speed. The result, though para- 
doxical, is borne out by the performances of the two 
classes of engine. The factor of adhesion of the two 
engines was in the ratio of 1.25 to 1 in favour of the 
Precedent. When new the Precursor was said to 
have developed 529 and 531 indicated horse-power at 
49 and 58 miles per hour, the respective piston speeds 
being 998}ft. and 1181}ft. per minute. The boiler 
pressures were 126]lb. and 1231b., and the mean 


eursor. 


effective pressures 38.6 Ib. and 32.7 lb. respectively.? 


Had the engines been able to produce these results 





The indicator diagrams and drawings of the “ Precursor ” 
, a - : 2%. 
Class appeared in Engtnecring, March 5th, 1875 
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by James Stirling for the Glasgow and South-Western 


Railway—shown in Fig. 204—presented saveral fea- 
tures of interest. The cylinders, 18in. by 26in., at 
2ft. 44in. centres, had large ports 16in. x 1}in. and 3in.; 
diameter of coupled wheels, 7ft. lin. ; of bogie wheels. 
3ft. 7in. ; total wheel base, 20ft. 3}in. ; coupled wheel 
base, 8ft. 3in. The bogie of the rigid centre pin 
type was peculiar in that the wheel base, 4ft. 10in., 
was extremely short, and the pivot was not central. 
Unlike his brother, Patrick Stirling, who in his 8ft. 
single engines placed the pivot behind the centre 
line, James Stirling placed it lin. in front, dividing 
the base into 2ft. 4in. + 2ft. 6in. P. Stirling gave 
definite reasons for his arrangement, but it is 
not known that James Stirling ever announced 
his reason for adopting the opposite course. To 
damp lateral rocking on the bogie, two brackets were 
fixed on the frames, one on each side, with correspond- 
ing brackets on the main frames, and rubber washers 
between them. The main frames were lI}in. thick. 
The boiler was of the domeless type with perforated 
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steam pipe, the regulator being placed in the smoke- 
box. The arched crown of the fire-box was stayed 
directly to the casing. The injector feed entered the 
boiler at the middle of the back plate of the casing 
underneath the firehole. J. Sirling at that time stated 
that no harm had resulted from this method, whereas 
when the water was delivered at the sides of the fire- 
box, injury to the latter occurred. The latter method 
was that used by P. Stirling in the early Great 
Northern 8ft. singles, though it was subsequently 
discarded for the usual method of feeding into the 
sides of the boiler barrel. J. Stirling in later years 
abandoned the feed inlet at the back of the fire-box 
for one through the smoke-box tube-plate. 

The boilers of the G. and 8.W.R. 4—4—0 engines con- 
tained 252 l}in. tubes, which gave a heating surface 
of 1027.6 square feet. The total heating surface was 
1111.8 square feet, and the grate area 16 square feet ; 
pressure, 140 lb. ; weight of engine in working order, 
39 tons, of which the bogie carried 12 tons 12 ewt. 

The first of these engines came out in July, 1873, 
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British railways, chiefly in Scotland. The first two 
4-4-0 engines of what is now the standard British 
type, i.e., with inside cylinders and inside frames, 
were built by the North British Railway at Cowlairs 
Works in 1871 to the designs of Thomas Wheatley. 
They had 17in. by 24in. cylinders and 6ft. 6in. 
coupled wheels. The bogie wheels, 2ft. 9in. diameter, 


had solid centres; coupled wheel base, 7ft. 7in. ; 
bogie base,  6ft. weight in working order, 
37 tons 1 ewt., of which 13 tons 17 ewt. rested 


on the bogie wheels. 

Four similar engines, with larger 3ft. 4in. bogie 
wheels also with solid centres, and with boilers having 
domes on the middle of the barrel, were built in 1873, 
and were employed on the Edinburgh—Carlisle service. 
The first of the two 1871 engines, No. 224, was the 
one which went down with the Tay Bridge in the 
disaster of December ,1879. It was subsequently re- 
covered, only slightly damaged, and put to work 
again. 

The 4-4-0 engine, with inside cylinders, defined 
above as the British type, had been previously built in 
America. 

The much Iarger and more modern engines designed 


FIG. 208--G.W. TANK ENGINE, 1874-1878 


from Kilmarnock works, and had lever reversing 
gear, but the succeeding 21 engines of 1874-7 were 
provided with steam reversing gear. This gear with 
steam and cataract cylinders placed horizontally on 
the driver's side in the cab is so well known that 
detailed description is unnecessary. It was the parent 
of nearly all modern forms of steam reversing gear. 
Its one disadvantage was that the engine could not be 
reversed at the running shed when not in steam. 
When putting the engine away at the shed it was left 
by the driver in mid-gear with the handles locked. 
The weigh-bar shaft was balanced by means of a coiled 
spring. 

P. Stirling on the G.N.R. never adopted his brother’s 
reversing gear, but stuck faithfully to the old lever 
and notched quadrant until his death in 1895. Al- 
though they were in agreement as regards boiler 
design, the brothers differed materially in their 
types of express engine. P. Stirling never built a 
4-4-0 engine of any class ; after 1873 J. Stirling never 
constructed any other type for main line passenger 
service. 

In 1874 two 4-4-0 engines with inside cylinders 
17in. by 24in. and four-coupled wheels 6ft. Tin. 
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diameter were completed at Stratford Works for 
the Great Eastern Railway, to designs prepared by 
5S. W. Johnson before he left that railway for the 
Midland. The drawings were made in 1872-3, and 
were contemporaneous with those of J. Stirling’s 
engines. They were the first 4-4-0 engines with 
inside cylinders and inside frames to be placed in 
service on any English railway. The bogies, which 
had 3ft. 7in. wheels and a base of 6ft., were of Adams's 
sliding type. The total heating surface was 1210} 
square feet, and the pressure 140 1b. An interesting 
detail was that the fire-boxes were of iron, but after 
about two years’ service were replaced by copper 
boxes. 

Of the 4-4-0 type with outside cylinders, ten remark- 
able engines—Fig. 205—were designed by W. Bouch 
and built at the Darlington works of the Stockton and 
Darlington section of the N.E.R. Although they had 
wheels 7ft. diameter, they were not express engines 
as ordinarily understood, since the 8S. and D. main line 


retained for the purpose of securing the cylinders 
between it and the inside frame. The cylinders were 
18in. by, 24in., inclined at 1 in 12; diameter of coupled 
wheels, 6ft. 3in., and of bogie wheels, 3ft. 9}in.; 
wheel base, ft. 6ft. 9in. 8ft. 9in. 21ft. 6in.; 
heating surface of tubes, 1132 square feet ; of fire- 
box, 96 square feet ; total, 1228 square feet; grate 
area, 16} square feet ; pressure, 140 lb.; the weight 
in working order was 41 tons, of which 14} tons were 
carried by the bogie. 

The frames were of wrought iron with hornblocks 
of cast steel. The fire-box was stayed by three girders 
on each side and two rows of direct roof stays in the 
middle. The steam chests were cast separately from 
the cylinders, and the vertical slide valves of cast 
iron had flanges with rubbing strips to support them 
at the bottom. The valve gear was Allan’s straight 
link. The connecting and coupling-rods were of hest 
Yorkshire iron, the ends being case-hardened, no 
The chim- 


bushes being used for the coupling-rods. 








FIG. 209--N.E. BACK TANK ENGINE, 


between Saltburn, Darlington, and thence to Tebay 
over the steep gradients of the Yorkshire and West- 
moreland hills, did not boast of anything in the nature 
of express trains, though it should be added that 
from 1875 to 1878 these engines worked one fast train 
in each direction between Saltburn and Leeds. The 
type was derived from the four Stephenson’s 4-4-0 
engines of 1862 previously described—Fig. 155 ante 
but differed from the latter in several important de- 
tails. The cylinders were 17in. diameter, with the 
extremely long stroke of 30in., and until the Great 
Western adopted a stroke of this length thirty years 
afterwards these were the only examples of the sort. 
The piston valves were solid brass discs 13in. diameter, 
and their expansion in the steam chests, which were 
without liners, caused no end of trouble. Addi- 
tional inconvenience resulted owing to the absence 
of any collapsible rings to allow the escape of water 
trapped in the cylinders. The bogie, which had 
3ft. 7in. wheels and a wheel base of 6ft. 6in., was of 
a somewhat retrograde design, with a large ball which 
dropped into a deep socket, but unlike D. Gooch’s 
bogie of 1849 or that of Stephenson’s previous engines 
of 1862 for the S. and D.R., which had a pin extension 
of the ball, secured by a nut below, Bouch’s pivot 
had no such extension, but only a thin plate at the 
top, which fitted round a recess machined round the 
top stem of the ball. This stem was tapered upwards 
and was secured to the bottom plate of the smoke-box 
by means of a nut. Altogether it seemed a somewhat 
perilous bogie to be let loose on an unoffending rail- 
way. The boiler contained 210 1l}in. tubes, which 
were bent downwards at the smoke-box end. The 
total heating surface was 1217 square feet and the 
pressure 1401b. The inside fire-box had a flat top 
stayed directly to the outer semicircular casing, and 
the grate was divided into two portions by a very deep 
longitudinal midfeather. The total wheel base was 
6ft. 6in. 7ft. 3in. + Tit. 3}in. = 21ft. Ojin. The 
balance weights in the wheels were extensions of the 
bosses opposite the crank pins. The trailing axle 
had volute springs in addition to a very wide trans 
verse laminated spring. The boiler was fed by pumps 
driven from two extra excentrics on the driving axle. 
The total weight of the last six engines of 1874 was 
44 tons 1 cwt., of which 27 tons 7 cwt. were carried 
by the coupled wheels. 

These engines were very far from being a success, 
and E. Fletcher completely reconstructed them in 
1879 to 1881, by serapping practically the whole of 
the engine portions, except the centres of the coupled 
wheels, and reconstructing them as 2—4—0 engines with 
l7in. by 26in. inside cylinders, and a single pair of 
leading wheels having inside bearings. The old 
boilers, minus the fire-box midfeathers, were retained. 

The 4-4-0 Highland Railway engines—Fig. 206 
were of a very different design, and were directly 
derived by D. Jones from the old Crewe type of 2—~4—0 
engine, one of which was converted in 1873 by remov- 
ing the leading axle with outside bearings and sub- 
stituting an Adams bogie for the purpose of working 
over the long branch from Dingwall to Strome 
Ferry, on which the curves were found too severe for 
engines with rigid leading axles. The new main 
line passenger engines were built in 1874 by Diibs 
and Co., and the design, with only slight modifica- 
tions in detail and pressure increased to 160 Ib., re- 
mained standard on that railway for more than twenty 
The outside framing of the old design was 


years. 








Another railway, the locomotive department oj 
which also strongly objected to bogies, was the Great 
Western, and all the passenger tank engines built at 
Wolverhampton were of the 0-4-2 type, whilst those 
constructed at Swindon were of the 2-4-0 type, as 
in Fig. 208. The latter had outside bearings for the lead. 
ing wheels only, this design being found preferable 
as a result of experience gained with forty similar 
tank engines.of 1869-71 with inside bearings. The 
general dimensions were :—Cylinders, I6in. by 24in.. 
coupled wheels, 5ft.; leading wheels, 3ft. Tin. dia 
meter; wheel base, 7ft. 9in. 8ft. 3in.; the boiler. 
4ft. diameter inside, contained 234 Ifin. diamete 
tubes, the heating surface of which was 1072 square 
feet ; total heating surface, 1163.5 square feet ; grate, 
15.6 square feet; pressure, 140 lb.; tank capacity, 
820 gallons ; weight, 36} tons in working order, of 
which 26 tons were available for adhesion. These 
were simple, straightforward which per. 
formed a vast amount of hard work for many years : 


engines, 
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Highland engines were double, 
was provided with louvres in 
front to increase the draught when the engine was 
running fast with an early cut-off. The neat and 
roomy cabs, with rounded deserve notice. 
They were derived from the cabs introduced a few 
years earlier by W. Stroudley, who was chief loco- 
motive superintendent of the Highland Railway from 
1865 to 1870. Stroudley’s cabs were somewhat 
smaller and had square corners. The cabs in the 
illustration were standard on the railway until 1898. 
Passenger Tank Engines.—W. Stroudley’s 0-4-2 
side tank passenger engines for the L.B. and 8.C.R., 
of which there were 125, built from 1873 to 1887, 
are illustrated in Fig. 207. The cylinders were 17in. 
by 24in.; diameter of coupled wheels, 5ft. 6in.; of 
trailing wheels, 4ft. 6in.; wheel 7ft. Tin. 
7ft. 5in. The heating surface varied, but the thirty- 
five engines built by Neilson and Co., of which the 
illustration had a total surface of 1029 


neys of all D. Jones's 
and the outer casing 


corners, 


base, 


she ws one, 


FIG, 210--MIDLAND TANK ENGINE, 


1875 - 6 


in fact, the same type, but with longer side tanks,wa 
built at Swindon until the end of 1899. The valve 
rods in the earlier engines were suspended by swing 
links from a bracket attached to the top of the motion 


plate. A feature, to which attention may be directed 
was the long 


‘open-plated * springs, which wer 
standard on the Great Western. These, when loaded 
were 4ft. 6in. long by 4in. wide ; between each mai 
plate, short plates, jin. thick, were interleaved, the 
length of these being 8in. at the top and 6in. nea 
bottom. The two lowest main plates had no sh 
plate between them. These springs used on 
account of the old longitudinal sleeper track, 
was hard and unyielding. 

The 0-4-4 type of tank engine, with trailing bogie, 
was built to M. Kirtley’s designs for the Midland Rail 
way in 1869-70, following the lines of Cudworth’s 
earlier engines of 1866. These were somewhat old 
fashioned engines, with double frames for the coupled 
axles and the tank at the back carried on the boc 
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FIG. 211—CALEDONIAN TANE ENGINE, 


square feet, of which the fire-box provided 85 square 
feet ; grate area, 15 square feet; pressure, 140 lb., 
subsequently increased to 150lb.; tank capacity, 
860 gallons; average weight in working order 384 
tons, with 27 tons on the coupled wheels. These 
engines embodied all Stroudley’s special features, 
several of which have been previously mentioned. 
The arrangement of exhaust ports was peculiar ; 
they were 2}in. wide, divided into two portions each 
7hin. long. The exhaust from the upper portion 
travelled directly to the blast pipe, but that from the 
lower part was taken through a passage completely 
round the cylinders, and connected with the exhaust 
from the upper ports. The reason for this was that, 
to allow adequate dimensions for the crank axle, the 
centres of the cylinders were only 2ft. 2in. apart, 
which limited the space between them. Similarly, 
the steam ports were also divided, the two portions 
being, so to speak, moved upwards and downwards. 
This gave a clear space in the middle for the steam to 
pass freely from one end of the steam chest to the 
other. These cylinders were cast separately, but 
Stroudley in his larger engines cast both in’ one piece. 
He never built an engine of any class with a bogie, 
which he considered an unnecessary expense. 


1873 - 4 


that day, notably P. Stirling 
and E. Fletcher, preferred this arrangement 0! 
tanks for the reason that as the tanks emptied 
the weight on the coupled wheels was not affected to 
such an extent as when side tanks were used. For 
the Great Northern, Stirling in 1868-1871 used 0-4-2 
back tank engines, with an Adams radial trailing 
axle. In 1872 he substituted a bogie for the latter, 
and maintained this design for forty-eight engines, 
until 1881, when he adopted side tanks. 

The best-known examples of the back tank design 
were Fletcher’s North-Eastern engines of 1874-1583, 
of which the first series—Fig. 209—were built )y 
Neilson and Co. ; 


Some engineers of 


The cylinders were 16in. by 221n.; 
the diameter of coupled wheels 5ft., and of bog 
wheels 3ft.: wheel base, 7ft. S8in. + ft. dft.; 
total, 21ft. 8in.; total heating surface, 1163 square 
feet ; pressure, 140lb. The weight was about 434 
tons, but later engines, by R. and W. Hawthorn, with 
slightly longer boilers and larger tanks, weighed 46 
tons 3 ewt., of which 20 tons were carried by the bogie 
when the tanks and bunker were full. Later engines 
of the type built at Gateshead, 1880-1883, had 
5ft. 6in. coupled wheels, with 17in. by 22in. cylinders 

The standard 0-4-4 side tank engine with inside 
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frames, which has been and is still used on 80 
many British railways, was first brought outay 8. W. 
Johnson on the Great Eastern Railway in 1872 3, 
when thirty engines were built by Neilson and the 
Avonside Engine Company to his designs. They 
were similar in general appearance to the later Mid- 
land tank engines—-Fig. 210—by Neilson in 1875-6, 
also built to Johnson’s designs, but the G.E. engines 
had sheet weatherboards only,whereas the M.R. engines 
had cabs. These locomotives were conspicuous for 
neatness of design and finish. The dimensions of the 
Midland engine illustrated were :——Cylinders, 17in. 
by 24in.; coupled wheels, 5ft. 6in.; bogie wheels, 
3ft.: wheel base, 8ft. Sft. Min. + 5ft. 21ft. 9in.; 
heating surface of 221 ljin. tubes, 1099.4 square 
feet; of fire-box, 110 square feet; total 1209.4 
square feet ; grate, 17.5 square feet ; pressure, 140 Ib. 
Weight in working order, 434 tons, of which 15 tons 
When empty, the 
total weight was 37 tons 4} ewt.,of which 12 tons 3} ewt. 
were carried on the bogie. There were 217 engines 
of this type built for the Midland from 1875 to 1900. 
In the latest examples the coupled wheels were reduced 
to 5ft. 3in., the cylinders increased to 18in. by 24in., 
and the pressure to 150°lb. With larger tanks and 
ccal capacity the weight in working order was 
about 52 tons, of which 21 tons 2 cwt. were carried 
on the bogie. 

The only other type of passenger tank engine to be 
mentioned is shown in Fig. 211, and represents a 
design to be found abroad and in America. In the 
United States it was known as the Forney engine, 
and has outside cylinders and the tanks at the back 
bogie. It never took root in this country 
owing to the objection to outside cylinders, and the 
four engines built by Neilson and Co., 1873-4, for the 
Caledonian Railway, of which one is illustrated, were, 
with exception of one Fairlie engine to be mentioned 
later, the only examples on the standard gauge. 
The cylinders were 17in. by 22in.; diameter of bogie 
wheels, 2ft. 8in.; and of coupled wheels, 4ft. 8in. 
[he latter were placed somewhat closely together, 
the coupled base being only 5ft. 9in. The bogie wheel 
hase was 5ft. and the total 20ft. 9in. The officially 
recorded weight in working order was 42 tons 34 cwt., 
of which 16 tons 3 cwt. were carried on the bogie. 
When empty the total weight was 33 tons 11} cwt., 
with only 10 tons 0} ewt. on the bogie 

Figs. 204 and 205 are from photographs by Mr. R. E. 
Bleasdale, Werwick, and Figs. 207, 208 and 211 from 
photographs by the Locomotive Publishing Company, 


Ltd., London 


8 cwt. were carried on the bogie. 
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Waterloo Temporary Bridge. 


No final decision has yet been arrived at as to 
whether Waterloo Bridge across the Thames is to be 
pulled down and an entirely new structure erected in 
its place, or whether some attempt shall be made to 
preserve the material and general form of Rennie’s 
admittedly beautiful bridge in a widened and strength 
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other hand, there are those who assert that the works 
of preservation are impracticable and that, even if 
the bridge could be restored to ite old strength, 
it should be pulled down in order to make recom 
for one of larger dimensions. As to widening the 
present bridge whilst preserving its present structure, 
it seems to be generally agreed that thet course 
cannot be considered. The situated 
at a sharp bend in the river, and vessels up to 
2000 tons deadweight capacity carrying coal to the 
Wandsworth Gasworks have to pass it. Were the 
bridge much wider than it is at present, Rennie’s 
arches would assume the form of narrow tunnels, 
which, in conjunction with the bend in the river, would 


bridge is 





FIG. 1--VIEW OF DEFECTIVE PIER NO. 


», if not an actual danger, 
toships and barges passing up and down. 

This factor of providing freedom for navigation, of 
avoiding anything in the nature of a tunnel, had to be 
carefully considered in planning the temporary bridge 
which, whether Rennie’s structure is to be repaired, 
widened replaced, will be in service for the next 
ten years or so. Indeed, the factor in question gives 
rise to the chief feature of interest in the construction 
of the bridge, the only important feature in fact which 
raises it out of the commonplace. For its main length 
the temporary bridge is situated parallel with the old 
bridge on the downstream side with a clear gap of some 
45ft. between the two. The spans at each end, as 
shown in the general arrangement drawing—Fig. 2 
are inclined relatively to the others in order to connect 
the bridge with the existing approach roads on the 
North and South banks. To prevent obstructing the 
flow of the river, it was essential to place the piers for 
the temporary bridge in line with the piers of the old 
one, but had this plan been carried out uniformly 


form an inconvenient obstacle 


The first and second spans on the north side are 
collinear and inclined to the old bridge. Each has a 
length of 140ft., but they are joined together so as to 
form a continuous girder over three supports. The 
first span across the Embankment roadway was 
erected on special steel staging. The second, in order 
to avoid obstructing navigation on the busy side of 
the river, was cantilevered out from the first—see 
Fig. 5. On the south side there are five independent 
140ft. spans, one inclined to, and four parallel with, 
the old bridge. Of these spans two were erected on 
centering and three were cantilevered out » Figs. 6 
and 7 

The gap between the two northern and the five 





5 OF WATERLOO BRIDGE 


southern spans measured 280ft., and is bridged by an 
independent hog-backed span. This span, correspond 
ing to Rennie’s third and fourth arches, could not be 
erected on centering without confining navigation 
largely to the second arch during the period of erec 
tion. It was essential, in fact, to keep the second, third 
and fourth arches of the old bridge free from obstruc 
tion throughout the whole of the constructional 
period. 

The possibility of erecting the span on land or on 
a staging in the river and subsequently floating it into 
position was considered. Its dimensions made the task 
of bringing it through any of the existing bridges an 
impracticable one, so that the reach of the river be- 
tween Blackfriars and Waterloo Bridges appeared to 
offer the only possible site for its erection. There were 
objections, however, to such a procedure. There was 
no site on land readily available. A staging in the 
river on the south side, the only possible one, would 
have interefered with the trading interests at the 
adjoining wharves, and the height to which the span 
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FIG. 2—ELEVATION AND PLAN OF WATERLOO TEMPORARY BRIDGE 


ened condition. The piers of the bridge are, as is well 
known, carried on timber piling, and in the course of 
time one at least of them has become worn out. The 
crippled condition of the neighbouring arches has 
tor some time been a familiar sight to Londoners. A 
good impression of the state of the bridge will be 
obtained from the view of the defective pier No. 5 
taken at low water, which we reproduce in Fig. 1. 
There are undoubtedly strong artistic and senti 
mental reasons why Rennie’s bridge, which is 
acknowledged by all to be the most beautiful structure 
across the Londcn river, should not be destroyed, and 
a large body of engineers and architects still hold 
fast to the opinion that it can be preserved. On the 


across the river, the old and the new piers would have 
constituted tunnel-like passages that would have 
effectively barred the river to many of the vessels using 
it. One pier for the temporary bridge had, therefore, 
to be omitted. In this way a navigation span tallying 
with two of Rennie’s arches was provided. The situa- 
tion was additiona!ly complicated by the fact that the 
first arch of Rennie’s bridge on the north side spans 
the busy Victoria Embankment, while the second, 
third and fourth arches being on the concave and 
therefore deeper side of the river, are those principally 
used for navigation purposes. In addition, the fifth 
and sixth arches are completely closed by timber 
work inserted to shore them up. 





would have had to be lifted would have rendered 
landing it on the cylinders a very risky operation in 
the strong tide-way. 

The unusual, although perhaps not wholly unpre- 
cedented course was followed of erecting the 280ft. 
navigation span on the roadway of the old bridge and 
of launching it sideways downstream into position 
across the gap. This procedure involved moving the 
span laterally through a distance of 93ft. and of lower- 
ing it through about 12ft. on to its piers. It might be 
thought that to erect a steel structure weighing some 
500 tons on the roadway of a bridge that was patently 
giving way, was a risky proceeding. Actually, how- 
ever, the stoppage of vehicular traffic across the bridge 
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before the erection of the naviagtion span was begun, applied by the erection of the span. The stones have | level 24ft. below the river bed, and filled with 
relieved the old structure of a load not far different been carefully numbered, and are being preserved | concrete. In Fig. 4 the two cylinders for the 


from that thrown upon it by the weight of the span. at the London County Council’s depét at Barking. | southern end of the navigation span are shown. 
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FIG. 3—-LAUNCHING ARRANGEMENTS FOR THE NAVIGATION SPAN 
Moreover, the removal of the parapets and other The piers for the temporary bridge consist in general A general drawing of the launching arrangements 


portions of the stone bridge to permit the span to be of steel work trestles supported on timber piles driven for the navigation span is given in Fig. 3, while in ou 
launched at a lower level than would otherwise have | into the bed of the river—see Fig. 6. For the naviga- | two-page Supplement we reproduce four detail views 











FIG. 4—-VIEW SHOWING CONDITION OF WORKS JUST BEFORE SHIFTING THE NAVIGATION SPAN INTO ITS FINAL POSITION 


heen imposed, reduced the weight on the old piers in | tion span, each pier consists of a pair of riveted ‘steel | taken on the day before the span was launched, and 
keeping with the rate at which additional load was | cylinders 12ft. in diameter at the top, extending to a | two taken during the lowering operations. The hori- 
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zontal movement of the span through 93ft. was effected 
by means of hand-driven winches and tackle, while 
the lowering was carried out by means of four 200-ton 
hydraulic screw jacks placed one beneath each corner 
of the span. As will be gathered from the Supplement, 


four jacks. 


The trolleys were then run back and the 


rocker bearings inserted in position beneath the four 


corners. In the interior of each cylindrical pier, at 
this stage only partially filled with concrete, there 
was erected a steel lattice structure provided with 








FIG. 5- CANTILEVERING THE SECOND 


the span was erected on blocks on the old bridge, and 
afterwards transferred on to four 4-wheeled trolleys 
resting on runways extending from the old bridge 
The girders on 
which the runway rails were laid were, in the interests 
of economy, the same as those used for the special 
staging on which, as remarked above, the first span 
across the Victoria Embankment was erected. The 
virders were supported at the ends next the old bridge 
by means of timber work erected on Rennie’s masonry 
dolphins. It was impossible to support the runway 
yvirders on the ornamental stone pillars, which form a 
conspicuous architectural feature of Rennie’s designs, 
for both they and the saddle backs of the cutwaters 
on which they rested were defective and had to be 
removed. Intermediately the girders were carried on 
timber trestles erected on the staging surrounding the 
cylindrical piers of the temporary bridge. 

From a winch anchored on the deck of the span at 


across to the cylindrical steel piers. 


A | « 
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FIG. 6 SPAN ON SOUTH SIDE ERECTED ON CENTERING 


each end, a steel rope was led over a multiple block 
mounted on an overhanging bracket on the down- 
stream side of the piers. The two runways were marked 
with a scale along their sides in order that the span 
might be moved across uniformly at each end without 
twist. The trolleys were equipped with brake gear and 
screwed check rods were attached to the bottom boom 
of the span in order to limit the movement at each 
wind to an agreed amount at both ends. Winding 
operations were begun at 4.30 a.m. on Tuesday, the 
16th inst., the early hour of the start being dictated 
by the absence of traffic on the river and also by the 
desirability of avoiding temperature effects. By noon 
on that day the span was in alignment with the ends 
of the gap, and was ready for lowering. There it was 
wedged in position and allowed to remain till the 
following morning. 

The general plan of the lowering arrangements was 
based on the alternate use of jacks and fixed supports, 
whereby first one end of the span and then the other 
was lowered in steps of 7}in. When the span had been 
centered over the piers the weight was taken on the 





SPAN ON THE NORTH SIDE 


three vertically sliding crossheads fixed as regarded 
height by means of pins passing through holes spaced 
74in. apart vertically in the lattice structure. On one 
of these crossheads the jack was placed. The rocker 
bearing was situated the two other 


bet ween cross 



































rocker-bearing crossheads were withdrawn and these 
crossheads having been lowered, the jacks were run 
down until the bearing crossheads were once more 
supporting the load. This process was repeated with 
a drop of 74in. at a time alternately at each end until 
the whole drop of about 12ft. had been accomplished. 
As the crossheads were lowered the diagonal bracing 
of the lattice structures was progressively unbolted 
and removed. Work on this portion of the under- 
taking was begun at 6 p.m. on Thursday, the 18th, and 
by 5.15 p.m. next day the span had been lowered into 
its final position. There was an interval in the lower- 
ing operations from 8 p.in. on the first day to 7.30 a.m. 
on the second. It then remained to remove such 
portions of the lattice structure as projected above 
the top of the cylinders, and to fill the cylinders with 
concrete to the top. 

In view of the fact that in the course of ten years 
or so the bridge will have to be dismantled, it has 
throughout been erected entirely with turned and 
fitted bolts and nuts, the only field rivets used being 
in the plates forming the working chambers of the 
four cylindrical piers. In this way dismantling will 
be rendered easy. As regards the 280ft. navigation 
span, we understand that when the time comes for 
its removal, it may be floated off its bearings under 
the action of the tidal rise, the operation of taking 
down the span being less risky and creating less ob- 
struction than building and floating it on to the bear- 
mes. 

An interesting detail in the design of the bridge is 
the arrangement made for accommodating the expan 
sion and contraction of the roadway. In these days 
of high speed, heavy motor traffic, a simple gap in 


the roadway would have been objectionable and 
would have given additional trouble by reason 


of the considerable amount of sheep and cattle 
traflic across the bridge. Some form of close fitting 











FIG. 7—CANTILEVERING ONE OF THE 


heads and the bottom boom of the span. With the 
trolleys run back, and the portions of the runway 
girders between the lattice structures removed, the 





SPANS ON THE SOUTH SIDE 


freely expanding joint was required, and in Fig. 8 
the plan adopted is illustrated. The arrangement is, 
it said, novel. It consists of a pair of steel cast 


is 


jacks were lowered until the weight of the span was ings with interlacing fingers, one casting being attached 
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FIG. 8-ARRANGEMENT OF EXPANSION JOINT IN TEMPORARY BRIDGE 


transferred on to the rocker bearings and their cross- 
heads. The jack crossheads were thereupon lowered 
7in., and the jacks run out until they were again 
taking the load. Thereafter the pins supporting the 


to the anchored end of one span and the other to the 
expansion end of the adjacent span. Endwise expan- 
sion and contraction of the roadway can thus take 
place without interruption to the support of wheeled 
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traffic and, in addition, relative movement of the 
spans in a crosswise direction should it arise can be 
accommodated. The fingers are checked on the top 
surface to provide a foothold, and below them a 
pressed steel gutter is suspended to catch rain water, 
sweepings, &e. There is one such expansion joint at 
each pier except the first, for over that pier the first 
and second spans as previously stated are continuous. 

The work of erecting the bridge is in the hands of 
Sir William Arrol and Co., Ltd., Dalmarnock Iron- 
works, Glasgow. The design of the bridge and the 
method of erecting it are in accordance with plans 
submitted by the builders. The contract is being 
carried out on the “ time and lime ” basis. The direc- 
tion of the work on the part of the builders has been 
undertaken by Sir John Hunter, the company’s manag- 
ing director, and by Mr. Adam Hunter, the company’s 
chief engineer. Mr. J. S. Ramsay is the firm’s agent 
in charge. On behalf of the London County Council, 
the work has been superintended by Mr. G. W. Hum- 
phreys, the Council’s chief engineer, and by his chief 
assistant, Mr. W. C. Copperthwaite. Mr. F. 8. Habell 
has acted as the Council's resident engineer. 

Immediately after the navigation span was clear of 
the old bridge work was begun on restoring the old 
structure to a condition suitable for pedestrain and 
slow vehicular ttaffic. It is anticipated that the old 
bridge will be ready for such traffic by midnight on 
Sunday, the 28th inst. The new temporary bridge 
will, it is intended, be ready for traffic some time in 
the early days of August. 














Letters to the Editor. 


(We do not hold ourselves reaponsible for the opinions of our 
correspondents 





STEAM WAGON TRANSPORT. 


Sir,—It is impossible for users of heavy transport vehicles 
to ignore the increase in the employment of steam wagons for 
the more arduous road transport work. A steam-driven vehicle 
has peculiar advantages in this field, not only on account of its 
economy, but owing to the well-known ability of the steam engine 
to do always a little more than its rating when it is required. In 
times past the steam wagon was looked upon as too slow for 
journeys of any distance, and even now some haulage contractors 
who do not keep in touch with modern design and the capa- 
bilities of this form of vehicle still labour under that delusion. 

Thanks to the development of the undertype design, we have 
a steam wagon that can at least hold its own with a petrol 
vehicle of equal capacity, so far as speed is concerned, and is 
far ahead of it in fuel economy. The writer has many results 
of trials with loads of 6 tons and 10 tons, the latter with a trailer 
wagon, where the average speed is from 15 to 16 miles an hour, 
even in very hilly districts. The fuel consumption with 6-ton 
loads on this type of wagon has consistently been from 16 miles 
and upwards per hundredweight of Welsh coal burnt, depending, 
of course, on the nature of the road. A six-wheel wagon will 
take a load of 10 or 12 tons at an average speed of 15 or 16 miles 
per hour and a fuel consumption of round about 16 miles per 
hundredweight. This, in fuel alone, shows a marked economy 
over the fuel consumption of six-wheel petrol vehicles of a like 
capacity. 

The trend of modern design is very distinctly in favour of the 
undertype wagon, as this form has many advantages. For a 
fixed length of platform the overall length of an undertype wagon 
will be about 4ft. less than that of an overtype wagon of similar 
This feature helps greatly when manceuvring in con- 
The undertype wagon is also much more comfort- 


capacity. 
fined spaces. 
able and cleanly to drive than the overtype, and gives a better 
view of the road from the driver's seat than either an overtype 
wagon or a petrol vehicle ; in fact, the only road transport design 
that can approach it in this respect is the electric battery vehicle. 
Its comparative cleanliness is specially advantageous when it 
is used for furniture removing or for the haulage of delicate 
fabrics, as it is possible for the driver and stoker to keep them- 
selves reasonably clean if required to assist in unloading. 

Again, in the overtype wagon a locomotive boiler is employed, 
having the usual fire tubes, and careful driving is necessary if 
A further disadvantage, in the 
writer's opinion, is that the ratio between tube diameter and 


leaking tubes are to be avoided. 


length much less than in high-class locomotive boiler 
practice that the hot gases pass through into the smoke-box 
before they have had time to give up their heat to the water ; 
hence the poor efficiency of this class of boiler for this particular 
work. That this is so is obvious, when it is borne in mind that 
the temperature of the gases in the smoke-box in overtype 
wagons often reaches 1100-1200 deg. Fah., indicating the great 


waste of fuel that is occurring. 


Is sO 


One of the first considerations in the design of any road 
vehicle, more especially one for business purposes, is simplicity. 
This is rendered particularly easy in a steam vehicle, because 
one depends upon steam pressure to give the necessary torque 
for starting instead of upon the engine speed, as in the case of a 
petrol-driven vehicle, which consequently entails the use of 
gearing. By suitably designing the engine of a steam wagon it 
is quite possible to make an entirely satisfactory vehicle without 
any intermediate gearing between the engine and the driving 
chains or other final drive. 
well-known maker with extraordinary success in the design of 
an undertype wagon. The writer happens to know of an instance 
where such a wagon drawing a trailer hauled a load of 18 tons 
from Gloucester to Birmingham without the slightest trouble or 
hitch of any kind. Such heavy duty goes to show how really 
superfluous gearing is for this type of transport vehicle. 

In the undertype wagon the boiler is almost always of the 
water-tube design, which has many advantages. The efficiency 
is high and trouble from tube leakage is greatly reduced because 
the tubes are not so seriously affected by sudden inrushes of 
cold air due to points inherent in the design. One of these is 
that the furnace and tubes are all in contact with water of the 

sme temperature and this, combined with generally shorter 
tubes, minimises the effect of sudden contraction owing to a rush 
of cold air into the furnace when stoking. In a fire-tube boiler, 
if the door of the furnace is opened to stoke, say, when the boiler 
is steaming hard going uphill, the contents of a fire tube, which 


This scheme has been adopted by a 








ordinarily may reach a temperature of 2200 deg. Fah. at the 
fire-box end, are suddenly cooled to a temperature of possibly 
a matter of 800 deg. Fah. But the most important advantage 
in this respect is that the cold air in the vertical central-fired 
boiler has first to pass through the stoking tube, which raises 
its temperature to a certain extent and, further, the speed at 
which the air travels causes it to impinge on the fire and mix 
with the hot gases leaving it, so that it becomes very much raised 
in temperature before it reaches the hot surfaces of the boiler. 

In the undertype wagon the whole responsibility rests with the 
driver, while in many overtype wagons one man steers and the 
driver attends to the running of the engine and stoking of the 
boiler. This divided responsibility is very undesirable, as it is 
utterly impossible in case of emergency to be sure that two 
brains will act on the same lines independently. 

The undertype steam wagon lends itself to designs that 
enhance the comfort of the driver and stoker. It is possible to 
fit a windscreen that is removable, if a suitable type of cab is 
adopted. This screen keeps the men comfortable in inclement 
weather, while allowing them plenty of air. By removing it in 
warm weather comfort is again secured in the summer months. 
Furthermore, the engine being totally enclosed and placed 
under the chassis, continuous oiling by hand is obviated and also 
the unpleasant flinging of drops of oil upon the men, which occurs 
in the alternative design. 

Sometimes the objection is raised to the time lost by steam 
wagons while picking up water. Ten years ago this might have 
been considered a reasonable objection, but to-day, with steam 
wagons travelling 40 miles on a tank of water, it no longer carries 
This is not only a test figure, but is a common 
As a 


any weight. 
daily experience with many-Treasonably good drivers. 
tank of water can be filled in from seven to eight minutes a loss 
of time averaging fifteen minutes to twenty minutes at the 
outside is scarcely a matter for complaint, especially when the 
low cost of running compared with other means of transport 
is taken into account on a journey of a hundred miles. 

A point that builders of steam wagons might well give some 
attention to is the question of raising steam in a morning. This 
undoubtedly causes many people who would otherwise employ 
steam wagons to use other methods of road transport. A careful 
driver, who keeps his boiler fittings in good order and free from 
leakage, can, by filling his boiler and banking his fire over night, 
be running next morning in fifteen to twenty minutes. This, of 
course, is exceptional, so is the man. A driver of average ability 
will get away in about thirty minutes, while a careless one will 
take an hour or even more. If the wagon is in use where steam 
is available a considerable amount of time may be saved by 
having a small special fitting attached to the boiler shell in the 
water space. ‘This fitting can be coupled by a flexible pipe to 
the live steam supply and the steam gradually introduced, 
thus heating the water while the fire is being raised. Where a 
fleet of steam wagons are employed arrangements are generally 
made for one man to come early, whose duty it is to get up steam 
in all the wagons ready for the drivers when they arrive. 


June 22nd. AURIGA. 


“THE BRITISH STEAM RAILWAY LOCOMOTIVE FROM 
1825 TO 1924.” 


Sir,—In reference to the statement made regarding the 
balancing of locomotives in this week's issue, under the above 
heading, it may be interesting to know that Mr. James Pearson, 
the locomotive superintendent of the Bristol and Exeter Rail- 
way, in his famous 9ft. single-wheel tank engines, only balanced 
the revolving masses, leaving the reciprocating masses quite 
unbalanced. These engines had an unusually long bunker and 
tank behind the foot-plate, more like a short tender, and no 
doubt for this reason and his actual experience with these 
engines, Mr. Pearson did not find it necessary to balance the 
reciprocating masses. 

The G.W.R., as soon as they took over the B. and E.R., in 
1876, added extra balance weights to the driving wheels of these 
engines, and the first so altered jumped off the road at Long 
Ashton, in July, 1876, when running at a speed of 80 miles per 
hour with the up “‘ Dutchman,” a few days after coming down 
to Bristol from Swindon, where she had been overhauled and 
altered. 

At the Board of Trade inquiry regarding the accident, the 
unsatisfactory condition of the permanent way was blamed, and 
the leading platelayer was reprimanded for his lack of know- 
ledge regarding the super-elevation of- the outside rail on a 
curve, but they had plenty of this on the down road of the new 
Bristol Joint Station at that time, for, although I was only 
seven years of age, I well remember going along to see the engine 
of the train I was travelling by, and I noticed how it was leaning 
over towards the platform, and the climb to get from one side 
of the carriage to the other. This was about a week before the 
accident. This accident ended the career of these engines as 
9ft. single-wheel tank engines ; the one in the accident was 
scrapped and the others converted to 8ft. single-wheel tender 
engines. 

When I was a boy at school in the city of Bristol, I was taught, 
in the science class, that the cause of the accident was insufficient 
space for expansion, and subsequently when I was serving my 
apprenticeship to engine fitting, at the old B. and E.R. shops, I 
was told by the men who had built these engines and over- 
hauled them for several years and who had gathered up the 
pieces after the accident, that the axle-boxes of the bogies had 
been fitted too tightly in the horns at Swindon. This opinion 
agreed with that of Wm. Dunscombe, the driver, who with his 
fireman was killed in the accident, having told my father, 
within twenty-four hours of the accident, that his engine was 
riding very badly, and that she would either have him up in the 
hedge or down in the ditch. The B. and E.R. permanent way 
was rather “ ripe " at the time, and when I noticed in two photo- 
graphs of these tank engines that there had been a large increase 
in the balance weights fitted by the G.W.R., it struck me that 
this was just the thing to find out the “soft’’ places of the 
permanent way and spread the road. The driving wheels were 
loaded to 18 tons, and the balance weights on top of this were 
the “‘ last straw,”’ especially at the speed already mentioned. 

Wa. Hy. Rosson. 


London, June 23rd. 


SELF-CONTAINED PULVERISING UNITS. 
Str, —I have decided after concentrated examination of local 
requirements of industry to throw in my weight, for what it is 
worth, in favour of the self-contained coal pulverising unit for 
general applications in Great Britain. ° 
As an investigator of systems I have held aloof during the past 
five years from forming any definite decision, but the present 
period of financial distress among the coal-using sections of 





British manufacturers clearly points, in my opinion, to the only 
possible solution so far as the use of pulverised coal is concerned, 
the installation of the self-contained unit. British types of such 
units lie in the medium capacity category, from 5 ewt. to 2 tons 
of coal per hour. Both smaller and larger units are necessary to 
complete the range required for industrial applications, and in 
Germany the 2-cwt. unit, and in America the 7-ton and 10-ton 
units, have made their successful debut. It is not realised that 
upwards of a thousand such installations have been made in 
various countries during the past two years or so. 

I am convinced that only in the cases of large power station 
plants and for isolated industrial instances when heavy capital 
expenditure can be arranged, will the complete central pulveri 
ing equipment, in spite of its acknowledged superiority, bx 
installed. There is no doubt that the complete central plant j 
the better for the heavier applications of fuel for power and other 
purposes, but there are tied up therewith so many unnecessar 
and costly items and royalties that the combined cost of plant 
and combustion chambers frequently reaches an exhorbitant 
figure. 

The self-contained unit, the local supply of pulverised coal to 
small consumers, and the group ownership of a central plant ar 
the broad lines which present indications and requirement 
suggest will be the course of pulverised coal development und 
the financial stringency of to-day. In order to render th. 
unit system the more efficient it is yet necessary to evolv: 
certain improvements, such as a simple and inexpensive dry: 
for washery slurry and slack coal, a means of ensuring equal fu: 
supply to a number of burners, a reduced combustion are 
which will cut down the high cost of furnace chambers whil 
dealing with the ash in solid or liquid form, a simple and efficient 
flue gas air preheater to work in parallel with the furnace a 
cooling cavities, better means of controlling the secondary air 
supply. Much progress has already been made in some of thes 
directions. 

The unit pulveriser of large capacity is competing at equa 
cost with mechanical stokers in America; the very small unit 
is undoubtedly destined to follow in Great Britain its successful 
appearance on the Continent. Moreover, it is not beyond th: 
bounds of possibility that the unit turbo-pulveriser will prov: 
its reliability and flexibility for locomotive and marine uses 

It is therefore time to be engaged upon constructive econon 
work throughout our own industries on lines which are withi: 
their means, instead of arriving nowhere after lengthy discussior 
as to the respective merits of complete central plants, without 
any single conclusive illustration in this country 
inclusive capital 


exe ept tor 


power generation an outla 
away beyond the reach of purchasers of to-day. 

I do believe, Sir, that you will find that the self-contain 
unit, and possibly the group ownership of public supply system~ 


will outstrip all other pulverised coal proposals in the immediat: 


purposes at 


so essential to the well-being of ou 
Harvey. 


fuel economy movement 
future industrial production. LEONARD 


London, June 22nd. 








SIXTY YEARS AGO. 


For very many years engineers in the Royal Navy 
suffered under the degradation of being classed by them 
selves in a category quite apart from the deck officers 
The Queen's Regulations, according to a leading article in 
our issue of June 23rd, 1865, referred offensively to 
* gentlemen "’ in the statement of qualifications for appoint 
ment to naval cadetships, &c., while “‘ persons’’ was 
thought to be a good enough designation for those aspiring 
to the post of assistant engineer. We took up the question 
and expressed ourselves vigorously upon it, not becaus« 
we were anxious to remedy a class grievance, but becaus: 
we saw in the distinction drawn by the Lords of the 
Admiralty and others between the deck officers and th« 
engineers a factor that might gravely imperil the efficiency 
of our fleet in a moment of emergency. There was, w« 
maintained, no good reason why an engineer in charge of 
machinery should not be a gentleman. Yet the Admiralty 
and all naval officers down to the surgeon’s mate persisted 
in treating them merely as mechanics, and they wer 
rewarded for their services by pay that was notoriously 
too small—less, in fact, until a few years previously than 
was received by an ordinary ship's carpenter. It was 
useless, we contended, for the Admiralty to complain that 
it could not secure the services of those who as engineers 
could be placed on a footing of equality with the other 
officers. The Admiralty itself had done its best to render 
the engineers’ position so objectionable that really good 
men would not enter the service. The unsatisfactory 
state of the question was revealed during the formation 
of the Royal Naval Reserve. That scheme had succeeded 
in obtaining for the nation in a time of emergency the 
services of 18,000 trained seamen. It was deemed highly 
desirable that engineers should join the Reserve, but in 
the event only three engineer candidates from the merchant 
service presented themselves for enrolment, and of these 
three one could not pass his examination and another was 
too old. The Government was, we wrote, doing much to 
render naval engineering the most unpopular pursuit in 
existence, and we expressed the earnest hope that the 
entire subject would shortly receive proper attention in 
order that the odium into which an honourable profession 
had fallen through administrative incapacity might be 
removed. Our hope was not immediately fulfilled. For 
many years afterwards the distinction between engineer 
and executive officers in the Royal Navy persisted. Indeed 
it was not until 1916, in the midst of the Great War, that 
naval engineer officers, thanks largely to the advocacy of 
the late Mr. D. B. Morison, were given military status. 





\ SPECIAL meeting of the proprietors of the Great 
Western Railway was held the other day in order to sanc 
tion the issue of new stock. At the close of his speech 
the chairman, after alluding to the serious effect that the 
conditions in the export coal trade were having upon the 
railway, said :—‘‘I hope, however, that matters ar 
coming to an issue, and I think one is entited to express a 
very sanguine hope that the coalfield may before long 
get back to its old prosperous conditions, to the advantage 
of all concerned in the collieries and in the trade of the 
country generally.” 
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The Littleton—Queen Mary 
Reservoir and Works. 


No. II.* 
In our first article we described the intake, the 
intake channel, the suction basin, and the way in 


which the delivery pipes for the pumps are taken 
over the reservoir embankment. We still have some- 
thing more to say regarding the inlet arrangements, 
but at this point we may conveniently make mention 
of the pumping station. We gave, in Fig. 5 ante, 
one view of the building, but a better idea of the size 
of the structure is perhaps obtained from Fig. 13, 
which is a front view, the engine-room occupying the 
centre portion, and access being obtained into the 
centre of it through the porch. The building, which 
was designed by the Board’s chief engineer, Mr. Henry 
E. Stilgoe, is of red brick, with Portland stone dress 
ings and a roof of Westmorland slates, and it has a 
very pleasing and serviceable appearance. Its foun 
dations were constructed by 8S. Pearson and Son 
(Contracting Department), Ltd., as part of the main 
reservoir works, while the superstructure was erected 
by John Laing and Son, Ltd., of London and Carlisle 


The engine-room is 127ft. long by 59ft. wide. It 
is lined throughout with glazed bricks and tiles 
cream above a green dado—and is equipped with 
a hand-operated overhead travelling crane, of 12 


tons capacity, made by the Vaughan Crane Company, 
Ltd., of Manchester. 

The pumping machinery has been cleverly arranged 
80 as to economise space to the fullest possible extent. 
In inviting tenders for the machinery, Mr. Stilgoe 
did not frame his specification on hard-and-fast lines 
but allowed to prospective tenderers an opportunity 


the lowest of which was £79,650, or nearly £50,000 
than the first-mentioned Diesel engine tender. 
The lowest steam turbine tender was £69,300 and the 


less 


Pump S8uctions 
- 


BOILER 


Tee Encenee 


_— Pump Suctions —.. 





guaranteed fuel consumption varied from the highest, 
which was 2.82 lb. of coal per pump horse-power-hour 
| in a steam plant, to 0.525 lb. of oil in a Diesel engine 
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FIG. 14--PLAN OF ENGINE - ROOM 


same firm. 


price quoted for Humphrey pumps was £89,500. 
in 


three lowest tenders were sent by the 














FIG. 13-- THE PUMPING STATION AT LITTLETON 


of putting forward machinery of their own designs, 
as long as it conformed to certain general, but very 
defined conditions. At first therefore it 
not known exactly what dimensions would be 
quired for the building, which was not actually 
signed until the type of pumping plant to be 
was settled. In the specification it was stipulated 
that the plant should comprise not less than four or 


clearly was 
re 


ce 


} 
useUu 


more than six units, and that the installation, as a 
whole, was to be capable of pumping from 250 
million gallons per day against a head of 46ft. to 


343 million gallons per day against a head of 30ft. 
There given certain figures of of 
building and of fuels of varying descriptions, cost of 
labour, &c., which might be taken as bases for calcu 
lation, and the choice of machinery was to depend 
on which of the arrangements offered would, every- 
thing considered of operation, sinking fund, 
estimated maintenance, &c.—provide the most 
economical combination, the fuel consumption having 
in all cases to be guaranteed under penalty. As a 
result, a very interesting series of tenders was received 


were, also, cost 


cost 


for pumping plants, with various types of prime 
movers—-steam engines, steam turbines, gas engines 
and internal combustion engines. There was an 


extraordinary diversity, alike in the types of machin- 
ery offered, in prime cost, and in cost of operation. 
Twenty-one firms tendered and they sent in a total 
of no less than thirty-two separate quotations. The 
prime movers suggested included steam engines, steam 
turbines and internal combustion engines, while 
pumps of the Humphrey type were also offered. The 
amount of the lowest tender was £56,700 and of the 
highest £129,500, a difference of no less than £72,800. 
The former was for a combination of water-tube 
boilers, uniflow steam engines, and centrifugal pumps, 
the latter for Diesel engines and centrifugal pumps, 
There were other tentlers embodying Diesel engines, 


* No. L. appeared June 19tb. 





They differed in the type of boiler and prime mover 
employed, but were not widely separated in amount. 
The figures of cost of yearly working were not quite so 





FIG. 15 INTERIOR 


but, 


The 


divergent as were the tenders for the plant itself, 
for all that, they ranged from £27,200 to £36,500. 


mts 





The lowest estimated annual cost was in con 
with the plant for which the tender 
was put in. 

In the result, the 
Ltd., of Newark, for the 
machinery, and 
It embodied the supplying of four units, each con 
sisting of a single-cylinder uniflow horizontal steam 
engine driving directly a horizontal-spindle centri- 
fugal pump. In these machines the pump spindles 
are at right angles to the crank shafts of the engines 
and the arrangement shown in the plan view, Fig. 14, 
and to be seen in the interior view, Fig.15, was adopted, 
the centre lines of the engines being at an angle of 
45 deg. to the centre line of the engine-house. The lay- 
out is most compact, and much space is saved as com 
pared with having the machinery placed in any other 
manner, while at the same time there is ample space for 
operating the engines and pumps and for getting at 
any part for cleaning or repair. 

The engines, one of which shown in Fig. 16, 
have cylinders 28in. in diameter, and the stroke is 
39in. They are designed to operate with steam at a 
pressure of 200 lb. to the square inch, superheated 
200 deg. Fah. The pumps are of the centrifugal 
type with cast iron impellers, 7ft. 4in. in diameter 
and 48in. deliveries. A flexible coupling of the 
Wellman-Bibby type is interposed between the crank 
shaft of the engine and the spindle of the pump. 
We understand that the following average figures are 
guaranteed from each of the sets : 


plant. 
nection lowest 
but one 
tender of Worthington-Simpson, 
of the pumping 


economisers, was chosen. 


whole 
boilers 


18 


Rate of 
Speed Head delivery in Efficiency, 
r.p.m feet million gallon B.H.P per cent. 
per 24 hours 
125 30 85.7 704 77 
130 37 75.0 720 81 
140 46 62.5 770 79 


Each engine has its own separate surface condenser, 


with 900 square feet of heating surface, and the cir- 
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basin. The condensate is withdrawn by an air|is capable of dealing with 20 tons of coal per hour. 
pump operated from the engine, and is passed by a| Running beneath the boilers is a subway furnished 


filters before being returned to the boilers. 
water is provided by an evaporator. 





FIG. 16 ONE OF THE 





and pulps are contained in the basement below the 
engine-house floor. 

The boiler-house, which measures 88ft. long by 
62ft. wide, adjoins the engine-house. It large 
enough to contain five boilers, each capable of 
evaporating 8300 lb. of water per hour, with a work- 
ing pressure of 200 lb. per square inch. At present, 
however, only four boilers are in position. They 
stand in pairs, the two pairs being at a sufficient 
distance apart for the erection in between them of 
the fifth boiler, if and when it be found desirable to 
install it. The boilers were made by the Stirling 
Boiler Company, Ltd., of London, and each has a 
grate area of 60 square feet and a heating surface of 
2808 square feet. Each boiler is of sufficient capacity 
to furnish the steam required to operate one of the 
pumping units, and the arrangement of the steam 
piping is such that any of the boilers can supply 
steam to any of the engines, though, ordinarily, each 
set will have its own separate boiler. The 
which are furnished with integral superheaters, 
Green's economisers, and chain grate stokers of the 
Babcock and Wilcox type, operate under natural 
draught supplied by a chimney, 150ft. high. The 
latter, which is octagonal in form, is of red brick, with 
a stone base and a stone cap. It is one of the finest 
looking chimneys that we have seen. 

As it was impossible to run a connection from any 
railway on to the site, it will be necessary for the coal 
to be taken, along a specially constructed roadway, 
to the pumping station in motor lorries, which will 
deliver it into a conical hopper at ground level. 
From the latter it will be raised by an electrically 
driven bucket conveyor, made by the Hepburn Con- 
veyor Company, Ltd., of Wakefield, and delivered 
at will into either one of five reinforced concrete coal 


Is 


b« vilers* 


force pump, similarly driven on to the feed water | with a line of narrow-gauge rails, along which travel 
Make-up | small trolleys. 
The condensers | trolleys which are then pushed by hand to a lift 


The ashes are delivered into these 
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arranged outside the boiler-house, by which they are 
level. Another line of rails runs 
away to a piece of waste land, which can be used for 
storage, but we gather that the demand for ashes and 
clinker is nowadays so great that it will probably not 


raised to ground 


This smaller boiler is at present supplied with coal 
from the centre hopper of the five overhead hoppers, 
which is intended for serving the fifth main boiler 
when it is installed. The boiler is 5ft. 6in. in diameter 
and 10ft. long, and it will only be used, so we under- 
stand, when the main boilers are not in operation. 

There is nothing of special novelty in the boiler- 
house or its equipment, but it appeared to us to be 
particularly well arranged, and was in beautiful order. 
Arranged between it and the engine-room, and form- 
ing the communication between the two, is a smal! 
instrument room, both sides of which are glazed. 
In it are recording steam gauges, a pyrometer for 
measuring the temperatures of various parts of the 
boilers and their settings, a CO, indicator, &c. It 
is furnished with a telephone, which is in communi 
cation with all parts of the buildings and works, as 
well as with the Chief Engineer's office at Rosebery- 
avenue. 

Turning more to the inlet arrangements, 
attention may be drawn to page 706, on which appears 
a general plan and section of this portion of the 
works. The four 5ft. delivery pipes are carried 
over the embankment on concrete cradles formed 
on an arched structure, the form of 
which well shown in the engraving. It will 
be observed that the inlet basin, into which the 
four delivery pipes discharge, measures 50ft. by 
about 32ft., and the shape of the weir, of which men 
tion was made in our last issue, will be noticed. The 
height of the crest of the weir above the floor of the 
basin is 8ft., which provides ample depth of water 
for the complete immersion of the ends of the delivery 
By this means a syphon action is set up 
varying according to the height of the water in the 
reservoir, which considerably reduces the head on 
the pumps, allowing a larger quantity to be pumped 
per unit. When the reservoir is full, this weir will, 
of course, be submerged to a depth of some 30ft., but 
as, at the time of the opening ceremony, there was 
only quite a small depth of water in the reservoir, 
the effect of the reverse curves at the outer toe of the 
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he necessary to store much of it for any length of time. weir was very plainly observable. All four pumps 
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In addition to the four main boilers, there is a were in operation, and water was entering the reservoir 
small ‘ Economic” boiler supplied by Davey, probably at the rate of some 300 million gallons of 


Paxman and Co., Ltd., of Colchester, which, like the 
main boilers, works at 200Ib. per square inch. It 
is intended for supplying steam to two Ashworth 
and Parker engines, each driving a 25-kilowatt direct- 





4-104 le 90° . s 
; : —_ a 
i 
ve “d 270 x 
i» bp —- S90 y co 
s ior yoo e Palit} —= 
, a ¥ a lengths of 
wy r-6O Se: ea" 
7 
Selected bi Selected 
Filling Material |ClayfuddiA Material 
| Si 
¢ 


wl 
Enlarged Section pf Top of Embankment 







acrete Slabs 





, J" Seal 2°" Quality Fe 

hd Quality fom i cgi? ¢ 6. f #4 iS Me 20 22 24 Feet Con ene * 

Concrete — < 
iil Detail at Foot of Inner Shope of Bank 
4-6 | 





Detasl of Coping 





% cece Heep (3! Ja — : 
Fy _sasting =. Ie 375, 













© v Tap Wi 75 1 
F nlarged Scale) S& - 1S +9 \/op Water Levé 1 . | 
: “| 4 , crete Block Pilchin 
4 sho | 0 i te” 2 . 
« ~ Ballast’ nS 
Te 9” Sele ted S Materia! vin i 
A | Avg 4? 
9 Ps a Filling = ie] Filling S454 43 ’ 
". a 2 Constant g Concrete Slabs | 
a _Ground|_| |_| Lever ‘eed | 
iS Scale Us 
Ki Feet / § W@ i§ 20 = 2 12 = ee ee 100 Feet 
THe E cc Level of| Jeongon Clay Swain Sc 
‘ol P ” 
mith g'y 
FIG. 17—-TYPICAL SECTIONS OF THE RESERVOIR EMBANKMENT 


hoppers built above the boilers. From these bunkers 
steel shoots lead down to the stokers of the boilers, 
Lea recording coal meters being employed to measure 
the total coal consumption, as well as the quantity 
burned per square foot of grate area. The conveyor 








current generator, made by the Lancashire Dynamo 
and Motor Company, these machines being for 
furnishing current for working the coal conveyor, 
ash hoist and other power purposes, as well as for 
lighting the pumping station and works generally. 


water per day. Beyond the weir the discharge channel 
is curved outwards in fan shape, first of all at a 
radius of 440ft., and then at a radius of 250ft. It 
is extended outwards into the reservoir for a distance 
of 206ft., being paved with concrete slabs measuring 
15ft. long by 10ft. wide, and of thicknesses varying 
in steps of 3in. from 15in. just below the weir to 6in. 
at the toe, the width of the paved portion at that 
point being 155ft. 7jin. The slabs are laid with their 
longer dimensions across the channel, and the joints 
of successive rows are staggered. The shape and 
dimensions of the walls of the channel are shown in 
the illustration. 

The floor of the reservoir has been practically 
levelled throughout its full extent, and all traces of 
organic matter have been removed. In parts, there 
was encountered a certain amount of very hard 
conglomerate, comprised of hard flint pebbles bound 
together with a matrix which has the appearance of 
containing a not inconsiderable proportion of iron 
salts. This conglomerate was so hard that, in order 
to remove it, blasting had to be resorted to. In con- 
sequence, wherever it could be allowed to remain 
without seriously interfering with the capacity of the 
reservoir, it was left. As has been said, in addition 
to atl the material required for forming the embank- 
ment walls, ballast, which was present in great 
quantity and of excellent quality, and clay for the 
puddle wall, were also obtained from the site. A 
typical bank section is given in Fig.17. The top 
level of the embankment is at + 81.0 O0.D., and the 
top water level is arranged to come at +- 75.0 0.D., 
so that the water at top level will be 6ft. below that 
of the parapet of the embankment. The average 
depth of water when the reservoir is full will be 38ft. 

The ordinary method of forming reservoir embank- 
ments of this type has been followed. The core wall 
of clay puddle is bonded 3ft. into the London clay, 
the width of its toe being 4ft. From the surface of 
the clay upwards until the level of + 48.0 O.D. is 
reached, the width of wall is kept constant at 7ft., 
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from which point up to level 
point to which the clay is taken—the wall is gradually 
tapered to a width of 5. 0ft. 
weathering and treatment in pugmills, was put in in 
layers, varying from 3in. to 6in. in thickness, depend- 
ing upon its depth from the surface, and well trodden 


in by men. It will be seen that, as the top water 
level is at 75 O.D. and the top of the puddle wall 
is at 78 O.D., the latter stands 3ft. above the top 


level of the water. Since the core wall is continuous, 
and since its foot is securely bonded into the London 
clay, an entirely impervious basin has been formed, 
that neither can water escape from it nor 
surface or other water find its way into it from outside. 


sO 


+ 78.0ft.—the highest 


The clay after adequate 


can 


built in situ, in an excellent manner, in lengths of 
21ft. 6in., gives a finished and neat appearance to the 
work. Much of the pitching and slabbing has already 
been done, but a good deal still remains to be got in. 
Its absence, however, will not prevent the reservoir 
being put into service. Indeed, it is possible that 
some of it will not be laid until the reservoir has 
been filled and allowed partially to empty, for there 
is certain to be some settlement when that is done. 
The baffle embankment differs in several respects 
from the main reservoir embankment. In the first 
place, it has no core wall, and, secondly, its slopes 
are, in their lower parts, 4 to 1 instead of 3 to 1, 
though the upper parts are given the latter*slope. 
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constructed with sloping sides, the invert and sides 
being covered with concrete slabs. The embank-. 
ment behind the tower is, where it is cut away, held 
up by a concrete retaining wall, curved in plan. 

The water obtains access to the outlet tower by 
means of seven 5ft. by 6ft. single-faced sluices, 
actuated by hand gearing, in three tiers, the bottom 
tier consisting of three sluices. The operating spindles 
of these sluices are taken up to a platform on the 
top of the tower. The inverts of the three tiers oj 
sluices are at levels + 63.0 0.D., + 48.5 O.D., and 
+ 34.0 O.D. respectively. It will therefore 
that by means of the lowest sluices it is_ possible 
entirely to empty the reservoir. 
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FIG. 19—-SECTIONS THROUGH OUTLET TOWER, 


On each side of the core wall was securely packed 
specially selected material, outside which again, there 
is ordinary filling, covered as regards the surface of 
the outer slope with 3ft. of soil and loam. The slope 
of the outer side of the embankment is 2} to 1 and 
of the inner to 1. The width at the top 
of the embankment is about 24ft., and _ the 
width at ground level is on an average about 220ft. 
Eventually, trees are to be planted all over the out- 
side slope of the embankment, but as far as we know, 
no planting has, as yet, been done. 

The inner slope of the embankment is pitched, down 
to level 63.32 O.D., with pre-cast concrete blocks 


side 3 


<== = 
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APPROACH SRIDGE, AND 


only pitched with concrete 
- 63.32 O.D., below which 
point there are no ‘rete slabs. Finally, the 
summit, which is only 6ft. wide, is to be crowned with 
aconcrete cap of the form seem in Fig. 18. Much of 
this capping and pitching still remains to be done. 
The outlet tower at the north-east corner of 
the reservoir. Views of it are given in Figs. 22, 23 and 24, 
page 710, and drawings in Fig. 19. It is built above 
a shaft, which is taken down into the clay with its 
foundation at 4.00 O.D., its floor level being exactly 
at Ordnance Datum level. The shaft, which is rectan- 
gular and measures 1 4ft. 12ft., has concrete walls, 


Then, again, they are 


blocks down to level 
com 
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VALVE SHAFT 


148ft. centre to centre, from 


61n., 
outlet shaft another shaft measuring in its lowe 


At a distance of 
the 
portion 12ft. by 14ft., and increasing to 12ft. by 
at level 24.50.D., has been sunk down through the 
reservoir embankment just outside the clay core wall 
Its floor level, like that of the outlet shaft, at 
Ordnance Datum, and it has a concrete floor, 4ft 
thick, and concrete walls, 5ft. thick. Joining the 
two shafts a circular tunnel, 9ft. 9in. internal 
diameter, with its axis at level + 6.75 above O.D.. 
which is lined with cast iron segments exactly as are 
tube railways. The water flows through this tunnel, 
and rises in the landward shaft to a level equal to 


22ft 


Is 


Is 
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layer of carefully graded ballast, two anchoring courses 
of concrete toe blocks of larger size, one at + 71.78 


O.D. and the other at + 63.32 O.D., being used to 
help to keep the blocks in position. Below + 63.23 | 
O.D. and down to level + 38.57 O.D., the slope is 
lined with concrete slabs, varying from 9ft. 6in. | 
to 16ft. 8in. long by 5ft. 4}in. wide, and 6in. 
thick, three further courses of concrete toe blocks, 
the lowest being at + 38.57 O.D., being employed. 


The whole arrangement is well seen in Fig. 21, page 710, 
which is a view taken in the interior of the reservoir. 

At the summit of the inner slope is a concrete 
coping, with reversed curvature, so as to break up 
any waves which may reach it. This coping, which is 
formed in two parts, upper and lower, and is being 


| parapet 








FIG. 20—-PLAN AND SECTION OF OUTLET ARRANGEMENTS 
and over it the outlet tower has been built. The latter | 
is erected in a forebay, so that water reaches it on all | 
sides. It is formed of mass concrete, and between 
levels + 60.0 0.D. and + 69.75 O.D. it is faced with | 
concrete blocks, and above that with dressed Forest | 
of Dean stone. As it is surrounded by water, it was 
necessary to have some means of approaching the 
tower from the reservoir embankment, and accord- 
ingly a four-arch concrete bridge carried on concrete 
piers has been provided. Each arch has a span of 
18ft., and the upper portions of the piers are, like the | I 
tower, faced with Forest of Dean stone. The arcaged | 

of the bridge thus formed is of the same | 
material. The forebay, which is 150ft. wide and | 
extends into the reservoir for a distance of 200ft., is | 





| of the embankment. 


shaft is entirely encased in clay puddle, which is 
tied into the London clay. Leading from it are two 
8ft. diameter reinforced concrete pipes, with their 
axes at +. 35.5 O.D., their inverts therefore being 
2ft. 6in. below the cills of the lowest tier of sluices in 
the outlet tower. These two pipes are controlled by 
sluices which are operated from the level of the top 
They are taken in a straight 
line till the embankment is passed, and are then 


| curved to pass under a roadway—see Fig. 20—just 


beyond which is a gauge basin, by which connection 
is to be made with the aqueduct from the Staines 
reservoirs, which passes close by. The works at and 
beyond this point are still in course of construction, 
and we propose to deal with them in a future issue. 
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Railway Matters. 


A NEw rail motor, with an engine of 100 horse-power, 
built in the Newport workshops of the Victorian Railways, 
is being experimented with, with the idea of developing 
traffic on the country lines. 

In the course of a speech at a dinner of the Langbourn 
Ward Club, the Lord Mayor, on the 23rd inst., said that he 
was informed that in America all the tramways were to 
be taken up the large towns and motor omnibuses 
substituted. 


Pwilheli and Portmadoc 
district are to ask the London, Midland and Scottish 
tailway Company to double its single line between 
Carnarvon and Afonwen and the Great Western its line 
between Barmouth and Pwllheli. 


ue local authorities in the 


In April last the position of chief draughtsman to the 
chief mechanical engineer, Great Western Railway, 
beeame vacant by the death of Mr. O. E. F. Deverell. To 
fill the position Mr. Collett has promoted Mr. F. W. Hawks- 
worth, the assistant chief draughtsman. 


Just after midnight on the 15th-16th instant, during 
a severe thunderstorm, a special passenger train on the 
Lackawanna and Western Railroad was derailed 
Twenty-nine persons were killed out 
their 


Delaware, 
near Rockport 
right and thirteen 
injuries. 


or more have since died from 


THe Taokow-Tsinghwachen Railway, in the Honan 
province of China, is to be extended to Tsinan, Shantung 
provincial capital, s0 as to connect the line with the 
Kiaochow and Tientsin-Pukow railways. The 
distance between Tsinan and Taokow is over 350 miles. 
Surveying is in progress in the neighbourhood of Tsinan. 


Tsinan 


WE noticed at Horsham, Southern Railway, recently 
what appears to be a good arrangement for illuminating 
the names of stations by means of the platform lamps. 
Ihe latter are much smaller than the usual platform lamp 
and the name of the station in letters about 4in. high is 
suspended below and at a right angle thereto, so that the 


Notes and Memoranda. 


THE remuneration of journeymen brassfounders in 
China is from 12 dollars to 35 dollars a month, including 
food and lodging (1 dollar equals 2s. approximately). 


I'ne Metropolitan Building in Toronto, which is twenty- 
one storeys high, was, according to the Contract Record, 
occupied four months after the erection of the steel work 
was started. 


ACCORDING to the Minister of Agriculture, the estimated 
total capital cost of the beet sugar factories now being 
erected in this country is £1,836,000, of which £1,563,000, 
or 85 per cent., is being expended in this country. 


ACCORDING to a report issued by the United States 
Geological Survey on the production of electricity by 
public utility power plants in 1924, the average amount 
of coal used for generating a kilowatt-hour is now 2.2 lb. 


On June 3rd the steamer Throckley started loading a 
coal cargo under No. 20 hoist of the Great Western Com- 
pany at Newport, at 6.10 a.m., and by 9.50 p.m. on the 
same day had taken aboard a full cargo of 3845 tons 17 ewt. 
In view of the fact that only one appliance was used 
throughout the operations, this is considered a very good 
performance. 


Ir the purpose of a colliery is to get coal, and to have 
the largest possible proportion of the men in the pit occupied 
in extracting the coal, and the smallést possible proportion 
of the men doing anything else, then, according to the 
house journal of Messrs. Mavor and Coulson, for seams 
more than about 3ft. thick the longwall retreating system 
in one or other of its various methods of application 
merits very serious consideration. 


RinGmMer Windmill, not far from Hastings, which was 
built over 200 years ago, and was one of the outstanding 
features of the East Sussex landscape, has collapsed owing 
to the decay of its woodwork, and nothing is left standing 
save the huge oak centre post, dated 1700. Almost up to 
the last the windmill was used for grinding corn, two 
sweeps having been renewed in 1919 to provide a horse- 





lamp lights up the name-board. 


Tue Southern Railway Company's station at Queen 
street, Exeter, is to be improved at a cost of £40,000. There 
are to be four running lines through the station and a 
scissors crossing the two up lines will allow a 
train to arrive at or depart from the up platform line, 
whilst another train occupies the other portion of that 
line. The up platform is to be so lengthened as to give a 
further 200 yards to the main line and 100 yards for the 


between 


up bay 

Tue Ministry of Transport’s railway statistics for March 
have recently been issued as a Stationery Office publica- 
tion. They show that, compared with the corresponding 
month of 1924, the number of passenger journeys at ful! 
fares were fewer by 11,138,849, but those at reduced fares 
370,085, the net result being a falling off of 
10.2 The passenger receipts suffered a corre- 
sponding decrease of 2.3 per cent. Despite the reduction 
of 10 per cent. in the number of passengers carried, there 
was no decrease in the train mileage ; actually, there was 
an increase of 0.6 per cent. The tonnage of goods fell by 
7.1 per cent., wholly because of a decrease of 9.2 per cent. 
in the quantity of coal carried. Goods train receipts fell, 
though by only 3.8 per cent., and the reduction in goods 
train mileage was only 4.9 per cent. The ton-miles fell 
by 8.4 per cent., the average train load from 137) to 
133} tons, but in consequence of a slight improvement in 
the rate of movement the net ton-miles per engine-hour 
increased from 443} to 447}. 


increased by 
per cent. 





In our frequent discussions on the subject of railway 
accidents, we have urged that the true criterion is not the 
number of fatalities that occur during a year or a period, 
but the number of accidents. Viewed from the safety 
point of view, an accident, however small its consequence, 
is something to be avoided. The number of fatal accidents 
in a year is, in a sense, a fair gauge as to the safety of 
railway travel, and the railway interests are quite justified 
in pointing out that in 1901 and 1908 there were no fatal 
accidents ; that in 1909, there was only one; and in 
1916, 1919 and 1923 there were only three. But last year, 
too, there were only three, yet in two there were five 
passengers killed in each and fourteen in the third, and 
it was the worst year in the number of casualties since 
1915. In 1923, by the way, there were only two accidents 
in which there were fatalities to passengers, whilst 1918 
and 1920 had a similarly good record. That the number 
of accidents is not always a true test was shown in 1917, 
when there was only one, but in it twelve passengers were 


killed. 


DERAILMENTS on railways differ from collisions in one 
respect —their are sometimes obscure. But the 
inspecting officers of railways are practically always able 
to put their finger on the cause of the most complex cases, 
or, at all events, to suggest that the mishap was due to one 
of two or three reasons, or to two or more combined causes. 
So successful have they been in this matter that the only 
derailment we remember during the last twenty-five vears 
for which no cause could be assigned was at Wickham, 
Great Eastern Railway, on November 16th, 1905. We 
are led to make these comments because no clear cause 
can be found by Major Hall for the derailment on the Wye 
Valley line, Great Western Railway, mentioned in this 
column on March 13th. There was no excessive speed, 
defect in the track or obstruction on the line. The design 
of the engine—a 0—6—0 saddle tank—though “‘ not perhaps 
ideal in some respects for anything but comparatively low 
speeds,’ has been shown by past experience to be “ well 
suited to branch line work generally, and this class of traffic 
has been regularly operated by similar engines, of which there 
are some hundreds in service.”” There was, however, one 
apparently weak spot and that was in the clearance between 
the bottom of the axle-hox and the horn tie. Experi- 
ments made after the accident gave a clearance of 1°/,,in. 
bare, which Major Hall considers is comparatively small. 
Oscillation might cause contact between the horn tie and 
axle-box, and once that was established there was, of 
course, a direct tendency for the tie to lift the wheel off 
the rail. Provision of a somewhat larger clearance was 


causes 


| and continues to rise after being poured. 


power of about 30. Only one or two other similar mills 
still exist in East Sussex. 


AccorDING to the Jron and Coal Trades Review, a chim- 
ney, about 365ft. high, recently collapsed near Leipzig, 
killing eleven workmen and seriously injuring two more. 
The chimney had been built of cement concrete with rein- 
forcement on the Nast system by the Nast Company, which 
specialises in this kind of construction and has built 
many chimneys on that system since 1910. It is stated, 
on the other hand, that on the occasion of the serious 
explosion at the Oppau works of the Badische Anilin und 
Sodafabrik the six Nast chimneys were left standing, 
while all by the force of the 
explosion. 


others were destroy ed 


THERE is now being produced in Canada, according to 
the Contract Record, a “ poured-in-place-on-the-job ” 
insulating material known as Insulex, which is a fireproof 
and vermin-proof gypsum product used for the purpose 
of preventing heat loss and for sound deadening. It 
prepared in powder form and contains a “* mineral yeast ”’ 
which becomes active on the addition of water. As soon 
as this is done and the mixture stirred it begins to rise like 
a loaf of bread in the making. It is then poured in place 
After the rising 
ceases the Insulex sets in twenty to thirty minutes. When 
it sets it contains innumerable air cells, which account 
for the high insulating efficiency of Insulex and earn for 
it the appellation “ mineral cork.” 


In the report of formal investigation into the 
explosion of a boiler blow-down throat piece, which 
resulted in the death of a man, and was caused by 
unperceived wasting away of the metal, the following 
remarks are made concerning the value of such in- 
vestigations :—‘‘ Perhaps we might mention that the 
means of preventing the explosion of boilers has been the 
result of experience, and that experience has often been 
gained by the investigation into the causes which have 
brought about the explosions. Engineers and inspectors 
have thus been able to concentrate their attention on the 
various parts of a boiler where defects have been demon- 
strated to be likely to occur affecting the safe working 
of boilers and endangering the lives of persons attending 
to them.”’ 
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INCLUDED in the deck equipment of the Discovery, 
which is about to make a voyage of exploration in the South 
Pacific, there is a large trawling winch carrying 5000 
fathoms of tapered warp on one reel and 1000 fathoms of 
trawl warp on the other. An auxiliary reel with 3500 
fathoms of 6mm. wire is driven from this winch. For 
vertical nets and hydrographic appliances there are four 
smaller reels, driven by three engines and all fitted with 
4mm. wire. Two of these reels carry 3500 fathoms of 
wire for deep observations and two carry 500 fathoms for 
observations at lesser depths. A Lucas sounding machine 
is installed with various attachments for the collection 
of bottom samples, and a dynamometer, accumulators, 
metre recorders, an electric centrifuge, and other sub- 
sidiary apparatus are provided. 

TECHNICAL ParerR No. 12, which has just been issued by 
the Fuel Research Board, deals with the heating of rooms. 
One of the conclusions arrived at by the investigators is 
that for continuous heating in small rooms hot water 
radiators fed from a _ coke-fired boiler are the most 
economical method of heating; but as the size of the 
room increases open coke or coal fires become cheaper, 


especially when there are only a few people in the 
room. This is because, when air heating is employed, 
the whole of a room must be warmed, however few 
the occupants, whilst with radiation heating people 


can gather around a small fire, whatever the size of the 
room. For intermittent heating, say, when a room is 
actually in use only for four hours per day, hot water 
radiators remain the cheapest for small rooms with more 
than one or two occupants, but for larger rooms, especially 
when sparsely occupied, open~coal or-coke or gas fires 
become the cheapest. For longer periods of use the advan- 
tage of open fires over air heating is less pronounced ; 





Miscellanea. 


THe famous Marconi wireless station at Clifden, 


Ireland, is to be dismantled. 


IT is proposed to expend some £100,000 on the construc 
tion of training walls for the river Ribble near Preston. 


THE Government authorities of the Shansi province of 
China propose to erect about fifteen steam-electric power 
plants at a cost of some £20,000 each. 

A SCHEME is being investigated for the development of 
electric power by means of the Lungmen Rapids of the 
Yellow River in the Honan Province of China. 


Tife Wolverhampton municipality proposes to extend 
the local sewage plant by two units, each capable of dealing 
with 1,000,000 gallons a day and costing £36,000 each. 

A NEW coal seam has been discovered near Suiyuan, 
China, and is being exploited by means of native methods, 
but will be equipped with modern machinery if results 
justify the expenditure. 

AN aerodrome, with an aviation school and a factory, 
is to be constructed outside the of Taiyuan, the 
capital of the Shansi province of China. Japanese engi 
neers are to be employed. 
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THE provincial authorities of Shansi, China, propose to 
organise a number of refineries for extracting oil from shale 
lt is suggested that, at the outset, each factory should have 
an output of 6 tons of oil a day. 


In order to enable the United Steel Companies, Ltd., to 
keep their blast-furnaces going the Wellingborough Urban 
Council has reduced its royalties on ironstone taken from 
its land from 7d. to'3d. per ton. 


Tue big oil distillery at La Plata, Argentine, which is 
to handle 2000 tons of oil per day, is being rapidly com- 
pleted. In addition, some ten tanks of 10,000 tons capacity 
each are being provided in different parts of the country. 


A LARGE part of the Khyber ropeway, which was put 
up in 1919 on account of difficulties with the Afghans, is 
to be dismantled and sold. The ropeway is 19 miles long 
and has handled a maximum of 200 tons of goods a day 


THE total output of coal from the mines of Great Britain 
during the week which ended on June 6th was 2,784,700 
tons, as compared with 4,682,900 tons for the previous 
week. The output for the corresponding week of 1924 was 
5,120,200 tons. 


Tue Dominion House of Commons, Canada, has passed 
a resolution forbidding the export of hydro-electric power 
except on the basis of a yearly licence and no additional 
licences will be issued beyond those already granted, except 
Mu ith the concurrence of the provinces affected. 


Tue Argentine Minister of Public Works has signed a 
decree calling for the carrying out of water supply and 
drainage works in the districts of San Fernando, San 
Isidro, and Vicente Lopez, all near Buenos Aires. The 
expenditure is estimated to reach about 14,000,000 dollars. 

Tue Electricity Supply Company of Buenos Aires 
proposes to construct a power plant with a total capacity 
of 500,000 kilowatts, of which 400,000 kilowatts will con- 
stitute the normal output. The installation will really 
consist of five stations of 100,000 kilowatts each, which 
will be able to work either separately or in combination. 
Pulverised coal is to be used as fuel. 


On June 19th the thirteenth German destroyer 5 32 
was raised at Scapa Flow by Cox and Danks, Ltd. This 
thirteenth ship took a matter of nine days to lift, which is 
twice as long as each of its twelve forerunners. A gale 
persisted almost from the time the floating docks moved 
out and added difficulties to the operations. It is hoped 
to lift the fourteenth vessel before the end of this month, 
making three salvages in one month 

Tue figures as to the enormous amount of gas used at 
Wembley last year—40,000,000,000 British thermal units 
when calculated on a heat basis—are likely to be exceeded 
this year, as several new buffets, cafés and restaurants 
have been provided, in all of which gas will supply prac 
tically the whole of the heat required for catering purposes. 
This year, too, gas is being used for various purposes in 
almost every Colonial exhibit, as well as by a large number 
of exhibitors in the industrial and other palaces. 


A SMALL but interesting exhibition has been arranged, 
and is now on view at the Science Museum, South Kensing 
ton, commemorating the centenary of the discovery of 
benzene by Faraday. Amongst the exhibits are two 
original specimens of benzene, prepared and labelled by 
Faraday, which were bequeathed to the Museum in 1911 
by Mr. H. L. Barnard. The original cabinet in which 
Faraday stored the specimens of benzene is also on view. 
Other interesting exhibits show the importance of benzene 
to the synthetic dye industry and illustrate the distilla- 
tion of coal tar, from which benzene is obtained on a com 
mercial scale. 

In connection with the proposal to construct a tunnel 
under the Thames between Dartford and Purfleet, 
Lieut.-Colonel Moore-Brabazon stated in Parliament this 
week that the matter had been under the consideration 
of the London Traffic Advisory Committee, which had 
made an inspection of the site proposed. He was 
informed that the Committee, while it considered the 
scheme a desirable one, took the view that on traffic 
grounds other important schemes which it now had 
under consideration should take priority. Detailed con- 
sideration of the financial aspects of the proposal had 
therefore been postponed. 

Tue Stepney Borough Council recently instructed its 
standing committees to consider and report upon the prac 
ticability of substituting electricity for gas for lighting and 
heating purposes in the buildings under their control. 
The Works Committee reports that it has given instruc 
tions for the substitution of electric lighting for gas at 
three depéts, and that it is proceeding as rapidly as possible 
with the substitution of electricity for gas in street lighting. 
Other committees report that practically all their buildings 
are already electrically lighted. The General Purposes, 
Staff and Education Committee and the Public Health 
Committee do not consider that the replacement of gas by 








therefore suggested for the company *s consideration, 


for shorter periods it is more pronounced, 





electricity for heating purposes can be justified, 
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Locomotive Valve Travel. 


Ix the echoes of the controversy which followed 
the most important and decisive trials of steam 
locomotives which have ever taken place—the 
Rainhill Trials of 1829—a story obtained currency 
that one of the competitors, when asked to explain 
a remarkable exhibition of power by his engine, 


replied to the effect that it was due to “a little 
thing inside the chimney.” Not many weeks 
ago, when watching the imposing passage of 
the London and North-Eastern Railway “ Paci- 
fic *’ engine over the Great Western Railway, 
one of that company’s enginemen, when 


asked how he could expect the smaller engines of 
his line to compete, made much the same reply— 
that there was something inside the smoke-box 
which would make all the difference. That, at 
least, was the gist of his remark, and the founda- 
tion of the perfect confidence with which he 
watched his rival’s performance. In the discussion 
on these trials now taking place in our columns 
those of our readers who have called attention to 
the unusually long valve travel of the Great Western 
engine have without doubt hit upon a “ little 
something *’ which has been one of the most im- 
portant factors contributing to its remarkable 
success. 

When we come to study the question, and inquire 
how it is that by so simple a method as increasing 
the lap of the valve, and consequenily its travel, 
such results can be obtained, we may well be aston- 
ished that there was in general so little prac- 
tical appreciation of the underlying theory, in 
spite of the fact that the practice has been standard 
on the Great Western Railway for many years, 
and that attention has been more than once drawn 
to its beneficial effects by Mr. Churchward, who 
introduced it. In the discussion on his paper on 
* Large Locomotive Boilers ”’ before the Institution 
of Mechanical Engineers in 1906, Mr. Churchward 
explained both his reasons for and the results of 
a policy for which the Great Western Railway is 
still indebted to him and to those who have pursued 
it. But the whole theory was stated before 
the Institution of Civil Engineers by Edward Woods, 
of the Liverpool and Manchester Railway, long 
ago, as the result of experiments carried out in 
1838. Up till that period the slide valves of loco- 
motives were made to all intent and purpose 
without lap, though in practice a lap of one- 





sixteenth or one-eighth of an inch was provided 
at each steam edge, to ensure that as the result of 
expansion or errors in workmanship or marking 
oft of the valves and cylinder ports, both steam 
ports should not be open to steam at the same time. 
The original theory postulated that the edges of the 
valve and the edges of the ports should be line in 
line, so that the valve opened to steam at the one 
end and to exhaust at the other at the same 
moment. The link motion had not been developed 
at that time, and there was one cut-off only for 
each gear. It is easy now to see what the choking 
effect must have heen at high speeds with a valve 
which opened to exhaust only at the moment 
when the piston reached the end of its stroke, 
and the early locomotive engineers soon realised, 
though they were puzzled to account for, what they 
described as a “ loss’ of power at high speeds.” 
At one time piston speed was blamed, and the 
stroke was shortened, with dire effect on the 
sumption of fuel, for, to quote Woods’ own words, 
‘the piston had to contend with a resistance 
altogether illegitimate, a resistance which in many 
cases, and especially at high speeds, has been 
nearly equal to all the other resistances put to- 
gether. In the year 1838 the extent of the disease 
was first suspected and a remedy attempted. It 
had before been observed that the giving of an 
engine ‘/ead’ tended to improve its speed when 
travelling, already at a high speed and with a light 
load. The circumstance was attributed to the 
opening of the steam port being wide at the time 
of commencing the stroke, thereby increasing the 
facility for the entrance of steam in following up 
the piston. Its true explanation was found to be 
the earlier release of the waste steam and conse- 
quent diminution of resistance.’ Woods then 
described experiments with laps increasing from 
three-eighths of an inch to the one inch with which 
all his company’s engines were eventually fitted, 
new cylinders being provided in which “ great 
care was, of course, taken to enlarge the area of 
the passages of exhaustion. Every step 
towards increasing the lap was then found to con- 
duce to the good working of the engine. The 
waste steam was no longer choked up in the 
cylinder ; its prejudicial resistance was removed, 
and, in consequence, a much less quantity of steam 
and fuel sufficed to do the same useful work. As 
a further consequence, the area of the blast pipe 
could be enlarged without risk of a deficiency of 
steam, and the coke was no longer chafed by the 
violence of the draft.’’ Woods states that a reduc- 
tion in the gross consumption per mile from 
an average of 49 |b. to 40 lb., with a three-eighth 
inch lap, was secured ; 32.4 lb. with three-quarter 
inch ; and 28.6 Ih. with one inch lap ; but he was 
unaware that part of this saving was due to the 
more expansive working, and, curiously enough, 
he regarded the earlier cut-off as a source of power 
loss, only compensated by the much greater gain on 
account of the freer exhaust. In regard to the 
exhaust, his theory was as sound then as it is 
to-day, and capable of further application, and we 
may well inquire why, during the remainder of the 
nineteenth century, there was nothing like a pro- 
portionate increase in laps and valve travels, in 
spite of ever-increasmg demands on the power of 
locomotives. It has been suggested in a recent 
discussion on “ Locomotive Valve Gear” that 
valve arrangements and proportions have, until 
recent years, been quite adequate to deal with the 
steam which could be supplied to them. Indeed, 
there have been good reasons in the past for keeping 
the travel of valves to a minimum, for up to the 
end of the nineteenth century flat valves, driven 
by excentrics and often unbalanced, or only 
partly balanced, were generally employed in this 
country. Every increase of the lap meant a 
proportionate increase of the area under direct 
pressure, and of the diameter of the excentric, 
and it directly increased the work to be done on 
the valve. With piston valves these conditions 
have been profoundly modified, and the use of 
Walschaerts gear, at least for outside cylinders, 
has eliminated the excentric. It however, to 
be remarked that the long-stroke piston valves of 
certain classes on the Great Western Railway are 
driven by the Stephenson link motion, so that we 
may reasonably suppose that the governing factor 
is to be found rather in the use of piston valves 
than in the type of valve gear. The use of the 
piston valve has also made it possible to adopt a 
straight port, or more correctly, to return to the 
use of such ports, for they were tried by Robert 
Stephenson in 1832, as may be seen from some 
remarkable drawings on loan exhibition at the 
Science Museum, South Kensington. There, also, 
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are drawings which show that double slide valves 
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were used at the same period, and indeed earlier, 
for the obvious purpose of obtaining shorter steam 
ports. But it is clear that the area of valve under 
pressure was doubled by this arrangement, and it 
would seem that double valves were abandoned 
on that account ; but the fact remains on record 
that as soon as locomotives began to run at speeds 
of more than twelve miles an hour, the need for 
such expedients as we have described became 
evident to locomotive engineers, and hence we 
find them making such notes as “ the curves in 
the steam passages to be kept full, according to 
the drawings.” A few years later Brunel, when 
ordering locomotives for the Great Western Rail- 
way, urged upon the makers the need for ample and 
easy steam passages with reduced cylinder clear- 
ances. It is worth observing, in passing, that the 
cylinder design of the Great Western Railway is 
remarkable to-day for a clearance of but one-quarter 
of an inch between cover and piston. Returning 
to the records of the past, we find evidences of 
ceaseless endeavour in the ‘thirties and ‘forties 
of the last century to enlarge the blast nozzle. 
Robert Stephenson stated that at one time de- 
signers had aimed at an area equal to that of the 
steam pipe. So we are led, in conclusion, to con- 
sider in its logical sequence the last of the several 
factors which have contributed to the success of 
modern Great Western practice—the “ little thing 
in the chimney ~ which provides final escape for 
the steam which has been assisted so much by the 
arrangement of the valve and its passages—a 
special blast pipe nozzle, adjusted to lift at a pre- 
determined pressure, which automatically provides 
a larger area when the engine is working at late 
cut-offs under heavy load. 

While these factors have no doubt contri- 
huted to the excellent performance of the 
Pendennis Castle and its prototype, there may be 
others in the arrangement of the engine and drive 
which have helped ; but the most important factor 
is almost certainly in the extended and perfectly 
logical application of a principle which was long 
ago accepted as fundamental to good locomotive 
design, but of which the application was limited by 
practical difficulties which have since been over- 
come. This journal has always devoted much 
space to the study of early locomotive history, and 
recent events seem to justify the view that such 
study can, even now, suggest, or at least confirm, 
certain lines on which the modern locomotive may 
be improved. 


Electric Railway Standardisation. 


At the annual meeting of the American Institute 
of Electrical Engineers, held on the 15th of last 
month, several addresses were delivered on railway 
electrification, the purpose of the meeting, accord- 
ing to the Institute’s Journal, being to make it 
known that the manufacturers of electrical plant, 
applicable to railways, are now prepared to supply 
any equipment that may be decided upon as a 
desirable standard. For many years the divergence 
of engineering opinion among American manu- 
facturers has prevented a free forward movement 
in railway electrification in America and elsewhere, 
and it is a matter of satisfaction to discover that 
the difficulties in this direction have been removed. 
Standardisation of electric transport equipment 
is now regarded as desirable for reasons which are 
pretty obvious, for as Mr. W. S. Murray explained 
in his paper on “‘ Super-power,”’ read at the World 
Power Conference last year, out of six major 
railway electrification schemes in the United 
States not one engine of any one of them can be 
operated on the lines of the other five. The time 
has therefore arrived when the practice of installing 
equipment without regard to interchangeability 
must be discontinued, and when some standard 
system must be chosen. Standardisation, said 
Mr. Herbert Hoover, in his address delivered at 
the meeting to which we have referred, would 
facilitate the development of a co-ordinated elec- 
trified transport system which would give maximum 
service with the least utilisation of capital and 
labour ; it would also ensure interchangeability 
of equipment between different railways, with a 
consequent better utilisation of locomotives and 
equipment, a lower cost of maintenance and a 
reduction in repair stocks, whilst uniformity of 
voltages, frequency, and other electrical charac- 
teristics would permit of a much more effective 
application of electric power. Development of 


were agreed upon the necessity of standardisation, 
they did not say what system they proposed to 
standardise; but anyone who is familiar with 
present American tendencies can make a pretty 
shrewd guess at that which will ultimately be 
adopted. The exceptionally large and powerful 
locomotives that are now being built for certain 
American lines draw from the system more current 
than can be conveniently collected at ordinary 
direct-current voltages, and it seems that if 
standardisation is to come into force, alternating- 
current collection will be inevitable. Moreover, 
Mr. E. M. Herr, president of the Westinghouse 
Electric and Manufacturing Company, remarked 
in the course of his address that the recent develop- 
ment of an electric locomotive, which in connection 
with a high-tension alternating-current contact 
wire permitted the choice on the locomotive of 
either three-phase or direct-current motors, 
was a very long step towards a_ standard 
system, or at least a uniform distribution system, 
which would enable railways freely to interchange 
traffic with locomotives of several different kinds. 
The adoption of this system should eliminate all 
antagonism between the two largest American 
electrical manufacturing concerns, which in the 
past have held different views regarding the 
question of whether electric trains should be pro- 
pelled by direct or alternating current motors. 
Fifty-cycle distribution for industrial, domestic 
and railway purposes with a high pressure on the 
railway contact wire is, in our opinion, a thing well 
worth striving for, especially in a country like 
America, where exceptionally powerful locomotives 
are being put into operation. In Hungary, it is 
to be remembered, this scheme of collecting high- 
pressure single-phase 50-cycle current from a single 
overhead conductor has been chosen because it 
is believed that it is a more economical and better 
system than any of those commonly employed. 
But whereas in America some of the recently built 
locomotives that collect 50-cycle current are 
equipped with three-phase induction motors and 
others with direct-current motors as on the Ironton 
Railway, the Hungarian scheme will only involve 
the use of induction motors. 

Some American technical writers appear to 
imagine that the practice of converting single- 
phase alternating current into direct current by 
means of mutor generators on locomotives is new, 
whereas as a matter of fact it is very old, the method 
having been suggested many years ago by two 
English engineers, Messrs. Mordey and Jenkins. 
The idea never materialised because the equipment 
was considered to be too heavy; but since the 
development of 3000-volt locomotives, with motor 
generators for working auxiliaries and for lighting, 
it has apparently been found that conversion of all 
the current is justifiable, especially when it is 
remembered that, if desired, current can be 
collected at pressures up to 22,000 volts, which, 
of course, also applies to locomotives which carry 
phase converters. We doubt, however, if these 
“* alternating - direct - current’ locomotives with 
motor generators will survive, for their efficiency 
cannot be very good, and it is not improbable 
that in cases where regeneration is of no impor- 
tance the motor generator will ultimately be 
replaced by some form of static rectifier. In any 
case the idea of supplying electric trains with 
50-cycle single-phase current has, in our opinion, 
much to be said for it, and assuming that it is 
decided to standardise the system in America and 
that’ the Hungarian experiments prove a success, 
it is to be hoped that British engineers will at least 
give the system careful consideration before 
electrifying our main lines in accordance with the 
proposals that have been made. 


The Doors of Railway Trains. 


StpEways sliding doors, such as those used on 
the London Underground Railways, possess several 
advantages, among which not the least is the fact 
that they cannot he swung open by thoughtless 
passengers about to alight, to the danger of their 
fellows on the platforms waiting to board. They 
have, however, several disadvantages. During the 
period of deceleration great effort is required to 
open them, and conversely during the period of 
acceleration they have a tendency to open or to 
remain open, whilst some of them have a dis- 
agreeable way of closing themselves suddenly, 
which conjures up pictures of broken fingers. More- 





interconnected central distribution systems, he 
added, made possible an efficient utilisation of fuel 
and water resources and provided a pool of energy 


over, the very fact that no material mishap can 
occur if a train is allowed to depart with its doors 
open renders those responsible for closing them 
less alert in the performance of their duty than they 





for electric transportation. 
Although the speakers at_this annual meeting 


would have to be were they dealing with side-hung 


doors. It is no uncommon experience on the Lon. 
don Metropolitan and District Railways to find 
oneself in a train with a door open, sometimes the 
door on the non-platform side, and sometimes even 
two doors open directly opposite each other. At 
times accidents happen by passengers falling out 
or by their mistaking an open door on the non. 
platform side for the other one. Such an accident 
occurred the other day at Farringdon-street Station, 
and on Monday in Parliament, Mr. Thorne ques. 
tioned the Minister of Transport about it. The 
Parliamentary Secretary, replying, stated that he 
was in correspondence with the railway company 
on the matter, and that the subject of trains run- 
ning with open doors would be closely followed 
In this connection it seems to us that the travelling 
public is chiefly to be blamed. We stand in admira 
tion of the dexterous efforts of the station staffs of 
both underground and surface railways to shut 
the doors of a departing train, yet fee! that they 
should not be needed. A little consideration for 
the staff on the part of passengers entering or 
alighting from a train would completely avoid all 
danger. As it is, mishaps, sometimes fatal, are 
invited not only to the staff but to the passengers 
themselves. Nothing is more striking than the 
difference of custom in this respect between English 
and Scottish railways. In Scotland it is tacitly 
and universally recognised as the passenger's duty 
|to shut the doors. In England it seems to be any 
| body’s but his. But perhaps the average Scot 
| knows his R.L.S. better than the average English 
man, and keeps his eye on the main chance when 
he recalls Stevenson's statement that the dexterity 
with which Thoreau shut a railway carriage window 
| led to the immediate offer of a job. The step from 
window to door is but a short one. 











The International Railway 


Congress. 
No. IV.* 

THE formal opening of the Congress by the Duke 
of York is referred to in a note on our Journal page 
The actual business commenced on Tuesday morning, 
when the delegates met in the sections. Our present 
notice refers only to the work done in Section II., 
which deals with questions relating to locomotives and 
rolling stock. 

The chair in Section Il. was taken by M. Weiss, of 
the Swiss Federal Railways. One of the vice-presi 
dents was Mr. H. N. Gresley, whose assistant, Mr. O. 
Bulleid, was one of the secretaries. A summary of 
the reports on fuel and its combustion having been 
read, M. P. J. Diniz, of the Portuguese National Rai! 
ways, said that his line had used virtual ton-kilometre 
statistics since the beginning of the present year, 
using a coefficient of 1.2 on lines of easy gradients and 
1.4 to 1.6 in hilly districts. That had led to a reduc 
tion in the consumption of fuel by 2 or 3 grammes per 
ton-kilometre. M. G. Bianchi remarked that the 
virtual ton-kilometre had been used in Italy for at 
least twenty years. The coefficient varied according 
to the section of line, the average being about 1.35, 
and took account of gradients and curves, but not 
speed. Sir Henry Fowler said that that was a subject 
that was mentioned in the discussions at the Rome 
Congress. He thought information would be useful 
as to what allowance should be made for straight and 
level roads, where speed became an important factor. 
There was no information available as to the effect of 
curves on speed. He would like to know if it was usec! 
in Switzerland. To this question the chairman replied 
in the negative. M. A. Pawlowski observed that the 
Polish railways were studying the use of the virtual 
ton-kilometre statistics. 

On the subject of liquid fuel, M. Cantuniari, of the 
Rumanian State Railways, said that they used oil 
alone for five years, but the results were not satis 
factory. It was found that the fire-boxes were damaged, 
so the grates were altered, and a mixture of oil and 
lignite was used. The blast pipes were found to be 
too large, and were also altered. There was still no 
satisfactory burner. He preferred an outside type 
of burner with a settled ratio of oil and steam. M. 
B. Nobili reported that three years’ tests on the 
Italian State Railways showed better results with oi! 
alone than with oil and coal mixed. The burners, up 
to five in number, were, however, fixed at the back of 
the box. Answering a question put to him at this 
point, he said that he found that the temperature 
could be kept within reasonable limits by varying the 
number of burners in use. 

Colonel F. R. Collins said, on the question of rocking 
grates, that as the coal used in South Africa had a 
high ash content, they used rocking grates. Mr. E. W 
Head, of the Ceylon Government Railways, had a 
large number of both types of grates. He had, of late, 
been using an inferior quality of coal, which gave a 
larger proportion of clinker, and had found rocking 
grates useful. 

On Tuesday afternoon the section discussed the 
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question of mechanical stokers, and the conversation 
was opened by Mr. D. F. Crawford, formerly superin- 
tendent of motive power, Pennsylvania Railroad, and 
now vice-president of the Locomotive Stoker Com- 
pany, who said that in the United States there were 
8000 locomotives provided with mechanical stokers. 
lhe work was commenced in 1912, but the larger 
proportion had been fitted since 1918. About 15 per 
cent. of the total number of engines had mechanical 
stokers, and 90 per cent. of that proportion were of 
60,000 lb. tractive effort and over. It was probably 
safe to say that all engines of that size, except those 
oil-fired, were fitted. Its provision avoided the neces- 
ity for a second fireman, and so saved labour, whilst 
the temperature in the fire-box was higher. Engines 
could now be worked over two divisions without the 
tire being cleaned, and in one case over three divisions. 
It had been found that 15 per cent. greater load could 
be hauled than with hand firing. In hot countries the 
mechanical stoker was necessary because of the less 
physical capabilities of the fireman. Sir Henry 
Fowler asked what was the effect of the hotter fire 
on superheat and on smoke, whilst Mr. Gresley wanted 
to know what was considered to be the limit that 
could be hand-fired. Mr. Crawford replied that the 
mechanical stoker put on a small quantity of coal, 
and so there was little smoke. The superheat was 
The limit with hand-firing was, he said, 
the fireman would handle, and not 
could. He thought the figure might 
at 4000 lb. per hour, except in the 
States, the limit be 3000 Ib. 


increased, 
the amount 
what he 
put 

Southern 
per hour. 

The subject of lubrication was then considered, 
when Mr. R. E. L. Maunsell said that the importance of 
the dissipation of heat between the journal and the 
bearing had not been sufficiently considered. The 
axle-boxes on British railways were open-fronted and 
cast in one piece, and the top could not be machined. 
He had carried out some experiments by milling the 
ends of the boxes so as to give proper contact between 
the brass sheet and the box. Two boxes on a carriage 
were so treated, and two were not machined. In each 
a thermometer was inserted, and after three months’ 
tests it was found that the temperature in the former 
was 30 deg. lower than in the other. M. P. Lancrenon, 
of the French Northern, gave a good report of the 
isothermos box the tenders of locomotives and 
on carriages, which opinions were confirmed by M. 
Poncet, of the French Eastern. 

Proceeding to the question of ball or roller bearings, 
M. M. Lacoin, of the Paris—Orleans, said that, con- 
trary to what was expected, they were of no prac- 
tical advantage in the starting of trains, and would be 
of no service at all in fast freight trains. The cost 
was too high. Mr. V. Ahlberg, of one of the Swedish 
private lines, considered that roller bearings were 
good, but expensive. The journal was liable to be 
hammered at the rail joints, and he thought that 
further investigation was required. Mr. R. W. Reid, 
of the London, Midland and Scottish, alluded to the 
tests he had made with Sir Henry Fowler. He had 
come to the conclusion that they were of very little 
advantage, except, possibly, at starting. He could 
not support Mr. Maunsell’s opinion as to machining 
the top of axle-boxes. The amount of temperature 
depended upon the degree of finish put on the journal. 
His company ground the journal. Burnishing had 
been tried against grinding, and the temperature was 
lower with the latter. Before the Midland Company 
was incorporated in its present group, the practice 
was only to oil goods wagons once in three months ; 
now it was every month. The latter was, he thought, 
too frequent, as it led to a greater waste of oil, and 
did not reduce the number of hot boxes. It was, he 
considered, desirable to adopt either pad or waste 
lubrication. Oil of a high viscosity could be used for 
pad lubrication, but not with waste. 

Mr. Gresley said that he had had the best results 
with bearings in which a tin base was used for the white 
metal. The only difficulty he had experienced with 
mechanical lubrication was to get the pipes to stand 
the vibration. Engines engaged in shunting and those 
that were stationary for long periods showed a con- 
siderable saving in oil. He would like to hear the 
experience in America of grease lubrication. To that 
question Mr. Wallis, of the Pennyslvania, replied 
that its use was universal. 


he 


where might 


on 


Wednesday morning was devoted to the recom- 
mendations to be submitted by the section to the 
general meeting of the Congress. These usually 
follow the summary submitted to the section by one 
of the reporters. That relating to fuel was put for- 
ward by M. Chenu. The question of the virtual ton- 
kilometre was again discussed at length, and all that 
was agreed to was the expression of opinion that it 
would seem to be the best unit of comparison. It 
was said of oil fuel that its advantages were :—(a) 
A reduction in consumption of fuel when the engine 
is standing ; (6) an increase in the power of the loco- 
motive ; (c) less work for the fireman; (d) allows 
the quantity of the fuel to be varied ; (e) more easily 
handled ; and (f) can be burnt with little smoke. 

It was proposed to say, in relation to rocking grates, 
that for long distance runs it was proposed to use 
rocking grates instead of fixed grates. That was 
objected to by M. Vallantin, P.L.M. Railway, who 
said he had 800 rocking grates in use, but was going 
to take them all out as they increased the consump- 


early days, the South African Railways used Welsh 
coal. Now they burnt home-produced coal, which 
was not as good, and so rocking grates had to be 
employed. Eventually, the reference to rocking 
grates was withdrawn from the recommendations. 

A long discussion then ensued on the question of 
mechanical stokers, as to which it was proposed to 
say, inter alia, that they could be justified where the 
coal consumption was 1500 kilos. to 2000 kilos. per 
hour. M. Duchatel, of the Eastern of France, M. 
Bachellery, of the Midi, and M. Vallantin, of the 
P.L.M., opposed this. The last-named said that it 
might lead to a demand of the men’s unions that 
mechanical stokers should be provided when the coal 
to be handled reached a certain figure. It was also 
proposed to say that mechanical stokers enabled a 
hotter and more uniform temperature to be main- 
tained. Mr. Gresley objected to that suggestion as 
being too definite, and it was eventually agreed to 
record simply that where the quantity of coal is too 
great to be handled by hand, mechanical stokers are 
an advantage. 

Spark arresters proved to be another thorny sub- 
ject. Mr. Gresley said that there were many in 
use on a section of his line, but that there were more 
fires there than on those sections where they were not 
used, and he proposed to take them out. Sir Henry 
Fowler agreed with Mr. Gresley ; his experience was 
that, to prevent sparks, was to make an inefficient 
engine. Colonel Collins remarked that in some 
countries, e.g., South Africa, spark arresters were 
required by law. They would break up the cinders 
so that the danger of the sparks was minimised. M. 
A. Politis, of the Greek Government Railway, alluded 
to spark arresters as a factor in insurance. The 
result of the discussion was rather amusing—it 
records that spark arresters are used and what they 
are made of. 

The suggested recommendations as to lubrication 
were then submitted by Sir Henry Fowler. Very 
few changes were made. There remains, however, 
for decision in the general meeting, the point as to 
whether or not it should be said that white metals 
having a lead base should be recommended. Mr. 
Gresley and Colonel Collins were opposed to this, 
and preferred a tin base, whilst Sir Henry Fowler 
supported lead. 








Dry-Weather Flows. 


By ALFRED A. BARNES, M. Inst. C.E 


ALTHOUGH a few local showers may have prevented 
certain districts from registering an “ absolute 
drought,” yet in many places the official definition 
of “‘more than fourteen consecutive days without a 
rain day” will have been complied with during 
the present month. The drought has been accom- 
panied by intense heat over the early part of this 
period, the thermometer reaching a maximum tem- 
perature of 88deg. Fah. in the shade in certain 
instances, and although the month of May was dis- 
tinctly wetter than normal over England as a whole, 
yet the discharges of rivers have fallen off very 
rapidly. 

Up to the moment of writing (June 22nd) there 
are no signs as yet of a general break-up of the drought, 
which has now reached its twentieth day in many 
places, and this article is written as a reminder to 
engineers not to miss the opportunity of measuring 
the dry-weather flows of streams. The profession is 
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hardly be dwelt upon, and it is hoped therefore that 
this reminder will not be out of place. 

There are, of course, many methods by which the 
flow can be gauged, but a distinction must always be 
drawn between gaugings taken on reservoired and 
unreservoired areas. The latter are the more valuable 
records, but in the event of their not being obtain- 
able a certain correction should always be .applied 
when one or more reservoirs exist on the drainage area. 
An approximate correction, which will be found of 
service during summer months, is to add to the flow 
a quantity of 4 cubic foot per second for each 100 acres 
of water area on the date of gauging. This figure is 
arrived at by assuming an evaporation of practically 
sin. per day off the water area of the reservoir. The 
bulk of the yield each day can in these reservoired 
cases only be obtained by subtracting the loss in 
storage from the measured quantity sent out from the 
reservoir, but as the actual volumes stored at the 
various contours are always somewhat uncertain it 
will be realised that the yield each day can only be 
regarded as approximate in these cases. If, how- 
ever, a curve be plotted from day to day, fairly satis- 
factory results can be obtained with the correction 
mentioned above. 

Whether the gaugings be taken on reservoired or 
unreservoired areas, their interest will always lie in 
the rate of change from day to day as shown by the 
curve, and whenever possible, not only should the 
minimum flow on one day be recorded, but also the 
average flow per day during the lowest consecutive 
seven, fourteen, and twenty-eight days. If record- 
ing apparatus be not used the readings should he 
taken at the same hour each day, and the actual 
drainage area to the point of measurement should 
always be obtained from maps as accurately as pos- 
sible. It is remarkable how closely the figures will be 
found to agree over widely separated and diversified 
drainage areas when reduced to a common unit in 
cubic feet per second per 1000 acres. The flow will 
be found to have no relation whatever to the average 
rainfall of the district, and for this reason it has always 
seemed a mistake that the quantity of compensation 
water should ever be based upon the rainfall. 

A rough indication of the rate of flow to be expected 
from any drainage area in the British Isles during the 
days of drought is given on the accompanying curve, 
the figures from which it has been plotted being as 
follows :— 

Table of Dry-weather Flows. 


Consecutive days Date, Discharge, cusecs 
without raine 1925. per 1000 acres. 
June 10th . 1.080 
4” » Iith 0.984 
10 12th 0.900 
ll 13th 0.823 
12 l4th 0.753 
13 15th ° 0.689 
14 16th . 0.630 
15 7th . 0.576 
16 18th . 6.527 
17 19th 0.482 
18 20th 0.441 
19 2ist _ 0.404 
20 22nd .. 0.370 
*21 Ul 6a 0.340 
*22 24th . 0.313 
*23 25th 0.290 
*24 26th ° 0.269 
*25 » aan 4ee 0.251 
*26 28th . 0.236 
*27 29th 0.223 
*28 » 30th. 0.213 
*29 July Ist . 0.208 
*30 ao » 2nd - : 0.205 
* Continuous drought assumed. 
It can be stated with a fair degree of certainty 
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not any too well provided with data under this head, 
and we fall far behind the Canadian and American 
engineers in this respect. Their statistics are of very 
little service to us owing to the different conditions of 
climate, and it is therefore important that information 
should be collected here on every possible occasion. 
The usefulness of such measurements in improving 
our knowledge of yields and in helping to arrive at 





tion of coal. Mr. G. G. Elliott remarked that, in the 
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that if the yield does not approximate roughly 
to this ideal curve either the geological drainage 
area does not conform to the physical drainage area 
within the watershed limits or there are certain out- 
standing and unusual conditions obtaining on the 
gathering ground. Hence the need of more and more 
gaugings to determine the merits of respective sources 
of supply. Some drainage areas may consist of more 
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seattered about them in places, while a third class 
may have a large saturated gravelly bed or an area 
of decomposed granite which would naturally give up 
its water more steadily, but in every case there is 
very little difference observable in the shape of the 
yield curve in a drought. The larger the drainage 
area the more likely are the conflicting conditions to 
cancel each other, so that thé curve given above 
will be found more nearly correct quantitatively 
for these larger areas. 

It is probable that on this, the twentieth, day of 
drought (June 22nd) there are not many streams in 
England yielding at the rate of more than } cusec 
per 1000 acres of their true drainage area, and in 
many cases the flow will be found to be as low as 
0.35 cusees per 1000 acres already. 








Obituary. 


HUBERT L. TERRY. 

We have to announce with regret the death 
of Mr. Hubert L. Terry, who was for many years 
a valued contributor to THE ENGInetr on metal- 
lurgical and chemical matters. 

Mr. Terry, who was born on May 8th, 1865, was the 
second son of the late Rev. Michael Terry, for many 
years vicar of Awsworth, Notts. He was educated 
at Rossall School, and afterwards studied chemistry 
at Owens College, Manchester. He was for some time 
analyst to Messrs. Charles Mackintosh and Co., of 
Manchester, and afterwards started business on his 
own account as an analyst, being chiefly interested 
in rubber. His knowledge of the minerals of this 
country was very extensive, and his opinion on 
chemical questions was held in high regard. He was 
a Fellow of the Institute of Chemistry and an Asso- 
ciate of the Institution of Mining and Metallurgy. 








United States Patents. 


THE report of the Commissioner of Patents to Congress 
for the year ended December 3lst, 1924, has recently 
become available through the “ Official Gazette” of 
the United States Patent Office. As usual, it contains 
matter interesting to inventors generally because, among 
other things, it indicates the amount of patenting which 
takes place in the United States in respect of inventions 
originating abroad. 

According to the Commissioner, the year 1924 was 
one of unprecedented progress and gains in the Patent 
Office. The number of applications received amounted 
to 101,134, or 2738 more than in 1923. Through re- 
arrangements, reorganisation, and expedition, notwith- 
standing the increased number of applications received, at 
the end of the year an actual reduction of nearly 12,000 
applications awaiting official action is notified. This is 
some consolation to inventors who know that at the present 
time it is customary to wait for months before taking 
action on their applications. 

The total number of patent, design and trade-mark 
applications finally allowed was over 9000 more than in 
the preceding year, the total number of issued patents, 
designs and trade-marks showing an actual increased 
output over 1923 of more than 5000. As compared with 
a year before, instead of three divisions being less than 
nine months in arrears, there were nineteen divisions in 
that condition. At the beginning of 1924 twenty divisions 
were over eight months behind, whereas now all divisions 
are under eight months in arrears. The average time an 
applicant now awaits an official action has been reduced 
to four and a half months for new work and between three 
and four months for old work. 

The total received by the Patent Office were 
materially increased because of the addition to the filing 
fees made by Congress, the result being that total receipts 
during the year were larger than ever before in the history 
of the Patent Office, amounting to more than 3,000,000 
dollars. 

The office as a whole has been reorganised, and an im- 
portant point, which, however, is of not material assist- 
ance to inventors in this country, is that the public search 
room is being reorganised and new steel stacks provided 
to contain patents for the assistance of searching. It is 
generally recognised that the United States Patent Office 
tends to reduce the work of searchers as much as possible. 
As is the case all over the world, the general trend of patent 
work is in an upward direction, one of the results as far 
as the United States is concerned being that the present 
patent building is considered unsuitable for the present 
needs of the Patent Office, especially for the peculiar 
needs of a modern patent office. 

Fresh legislation is contemplated to deal with certain 
matters, one to follow British practice. 

The following statistics of the business of the United 
States Patent Office in 1924 are of interest : 


fees 


Dollars. 
,529,983 
7,990 
849,050 
30,360 
463.641 


Fees for patent applications for inventions 1 
Fees for re-issues aa” “es 

Fees for final fees 

Fees for appeals ae, ints ait” Seat 
Fees for copies of patents and general services 
for sale of “ Official Gazette’ and 
filing publications 


Fees 
1? ek an 27,435 
‘These, with other receipts, make a gross total of 3,176,622 
dollars. 

Notwithstanding this large figure, the total expenditure 
was in excess of the total gross receipts, for it amounted 
to 3,561,395 dollars. On the other hand, there was a total 
net surplus in the United States Treasury at the beginning 
of 1924 of over 8,000,000 dollars, so that with the deficit 
for the year 1924 the total net surplus on December 31st, 


1924, remained at the high figure of 7,932,738 dollars. 
As regards the general business of the Patent Office, 
there were 


Applications for patents for inventions 76,855 
Applications for designs ec ee 4 3,635 
Applications for re-issues of patents 266 

80,756 


The number of applications made under certain rules 
without fees amounted to 132. 
As regards issues, there were 


Patents issued, excluding designs 42,594 
Design patents issued os 2,671 
Patents re-issued 235 

45,500 


The following table is of interest as indicating the number 
of patents issued to citizens of the United States, with 
the ratio of population to each patent granted :— 





Patents and Population 
State. designs corresponding to 

issued, one issue, 
Alabama 13,573 
California ‘ 1,302 
Connecticut 1,276 1,082 
lowa ° 656 3,664 
Mississippi 92 19,462 
New York 6,907 1,503 
Pennsylvania 3.439 2,536 
Washington .. 572 2,372 


As regards patents granted to residents of foreign 


countries, the following figures are given : 


Australia 5 
Austria .. .. 3 
British India ‘ 
Canada .. .. 736 
Czecho-Slovakia 48 
England 1253 
France 440 
Germany 993 
Ireland i ae ctl ae 21 
Isle of Man. Sia Selle 2 
Isle of Wight . 74 Sen ‘ : 3 
Italy S4 
eee 45 
New South Wales . 56 
Scotland .. 76 
Sweden 146 
Switzerland 199 
Wales 14 


The total number of patents granted to residents of 
foreign countries in 1924 was 4723. 








HOT-WATER SUPPLIES FOR HOSPITALS. 


At the annual summer meeting of the Institution of 
Heating and Ventilating Engineers, held in Birmingham 
on Tuesday, June 23rd, Mr. Herbert G. Cathcart read a 
paper on “Hot Water Supply Installations for Large 
Infectious Diseases and Mental Hospitals,’ in the course 
of which he gave some interesting figures. Speaking of 
the extent of some of these hospitals, he stated that 2800 
to 3000 tons of coal per annum were consumed in many 
of them for steam-raising alone, besides 500 to 850 tons for 
other purposes. Hence the necessity for careful considera- 
tion in designing plants for such a purpose as that referred 
to in the title of the paper. He then went on to speak of 
the importance of the centralisation of plant, the necessity 
for water softening in districts like London, the desir- 
ability of ample capacity in the storage of hot water, and 
the importance of providing spare or standby plant where 
a breakdown would cause the stoppage of a large part of 
the essential services. He emphasised the great value of 
suitable recording apparatus, distance registration pres- 
sure and temperature instruments, to furnish a record of 
the fluctuations in temperature throughout the day or 
week, and a reliable meter to register the total consump- 
tion of hot water, so as to obtain complete evidence of the 
running of the plant, the shortcomings of the staff, &c., 
and data of the plant's performance at all times. 

Mr. Cathcart then exhibited a number of graphs, taken 
from installations of the Metropolitan Asylums Board, 
showing the hourly consumption of hot water over the 
twenty-four hours of the day, both Sundays and week- 
days, which afforded interesting information as to where 
the hot water was used, the times and quantities of draw- 
offs, &c. Finally he warned his hearers of the vital import- 
ance of using none but the best non-conducting covering 
composition for covering the pipe lines, &c. He stated 
that the Board now used only pure magnesia and plastic 
asbestos, and required 85 per cent. efficiency, otherwise 
the material was rejected. 








CANADIAN WATER POWER AND 
RECLAMATION SERVICE. 


Tue Dominion Water Power and Reclamation Service 
of the Department of the Interior of Canada has recently 
issued the annual review of its activities for the fiscal 
year ending March 3lst, 1924. During the period covered 
by it the Dominion Water Power Branch and the Reclama- 
tion Service were amalgamated, and the annual reports 
formerly issued by each organisation are now combined 
in one report, which describes the various administrative 
responsibilities of the combined services under three main 
divisions of activity, namely, water power, irrigation, and 
drainage. 

The report just published describes under the section 
on water power the administrative and investigatory 
responsibilities involved ; the method of co-operation with 
the provincial authorities in the conduct of the Dominion 
Hydrometric Survey, and the scope of this work during 
the period under review ; the available and developed 
water power in Canada as at February Ist, 1924 ; the use 
of water power in the mining, pulp and paper and central 
electric station industries in Canada ; and the utilisation 
of water power in Canada in relation to coal production, 
importation, and consumption. 


veys and inspections made for irrigation, do-nestic water 
supply, and drainage purposes during the year under 
review ; the irrigation undertakings in operation, under 
construction or projected which are under the super 
vision of the Department ; the drainage schemes con. 
structed or investigated by the Dominion ; and researc} 
work in connection with the duty of water for irrigation, 
alkaline and other soils, rotation of crops and climatolovy. 

Copies of the report will be supplied free of charge on 
application to the High Commissioner for Canada, Kin. 
naird House, Pall Mall East, London, or to the Director 
of Water Power and Reclamation, Ottawa, Canada. 
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SHORT NOTICES. 


French-English and English-French Dictionary of Tec! 
nical Terms and Phrases used in Civil, Mechanical, El: 
trical and Mining Engineering and Allied Sciences aid 
Industries, including Geology, Physical Geography, Pet, 
logy, Mineralogy, Crystallography, Metallurgy, Chemistr,, 
Physics, Geometry, Abbreviations and Symbols, Weights 
and Measures, Compound Conversion Factors, &@c., and a 
Method of Telegraphic Coding, by which any Entry in t/ 
Dictionary can be Expressed by a Ten-letter Cipher Word wit) 
Indicator and Check. By J. O. Kettridge, F.S.A.A 
A.C.1L.8., author of French-English and English-Frenc): 
Dictionary of Financial and Business Terms, Phrases 
and Practice. The civil engineering terms comprise thos: 
used in the surveying and construction of railways, wate: 
ways, roads, bridges, &c. The mining terms compris: 
those used in getting metals, coal, oil and other mineral! 
and quarrying, exploration, surveying, boring, excavatio: 
sinking, drilling, ventilation, lighting, haulage, hoistin, 
assaying, ore-dressing, management, &c. The mechanic! 
terms comprise those used in mechanical science, mecha: 
isms, specifications of machinery, plant and tools, strengt! 
of materials, smelting, refining, founding and working oi 
metals, building, carpentry and joinery, lighting an! 
heating, steam, hydraulic, oil and gas engineering, rail 
locomotion, machine tool work, scientific research, &«. 
London: George Routledge and Sons, Ltd. 1925, Com- 
plete in one volume. 50s. net..-We have reproduced t} 
greater part of the title page of this volume, because « 
description of a dictionary conveys nearly all that can 
be said about it until it has been in actual use for man 
months. The feature of the present example that strikes 
us principally is the excellence of the type faces employed. 
The words are given in a black-faced character and th« 
translation in an ordinary lower-case character similar 
to that used for this notice. The translation, moreover, 
is indented. This arrangement makes reference easy, an 
the types are so clear that no trouble is experienced in 
reading. It is rarely that a dictionary which contain= 
the “translation of one hundred thousand words, terms 
and phrases”’ is so clearly printed. It may help pu 
chasers if we remark that from such inspection of tly 
volume as we have been able to make, we gather that mor 
attention has been given to mining and geological terms 
than to those of general engineering. That is not by any 
means to be regretted. Altogether, it is a volume on 
which both the author and the publishers are to be con 
gratulated. 
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New Locomotives for the L. & N.E.R. 


\monast the new engines that will take part in the 
wonderful procession of fifty-four locomotives and trains 
which will file past their Royal Highnesses the Duke and 
Duchess of York on the Stockton and Darlington Railway 
next Thursday, two engines of the London and North- 
Eastern Railway will attract especial attention as they 
represent types which are new to this country. We are able 
through the courtesy of Mr. Gresley to a few 
particulars and illustrations of these noteworthy engines 
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towards solution of those problems, it would appear that 
there is a decided tendency to dodge the obvious. 


Mr. Baldwin, on June Ist, is reported to have said “ that 


efficiency and management in this country in most indus- | 


tries can be raised 10 per cent. very easily, and the effect 
of that upon production would be enormous. No 
management is scientific which forgets the man inside the 
workman, and the best solution will be found in taking 
the workers more and more into consultation in matters 
of routine management through the works committees.” 
Sir Robert Hadfield has said: ‘It may be that_ the 
solution of this industrial problem, which is by far the 
greatest we are called to meet, lies beyond mere intel- 






and equations. In fact, they introduced into their scheme 
a very elementary encouragement feature, which, had the 
scheme shown no results, must have proved very costly. 
The encouragement consisted of a promise to pay an increase 
of 10 per cent. whether the fixed average output was 
exceeded or not. Result of the scheme : Within a few 
months production increased to the extent of 
40 and 50 per cent., and wages earned were actually paid 
by results. 


between 


Tt does not require mathematical qualifications to 
estimate the economic value of a system based on 
principles of this kind. But it is very obvious that the 


Priestman system does not appeal to many captains of 


























































to-day. lectual and legal formule, beyond all economic laws and | industry, and especially to those in engineering and similar 
Che first of these two engines to pass the Royal box | doctrines, and depends on our attitude towards social | trades, despite the fact it has received the unqualified 
will be the 2-8 2, or Mikado, of which we reproduce | existence—in plain terms, on our moral code. The | approval of every trade union, whereas so-called premium - 
photograph on page 717, with a weight diagram great problem of life is to reconcile the contradiction | bonus systems only very grudgingly have been allowed to 
and table of dimensions. This engine, which weighs | between our social and individual instincts, and it is! operate. 
- + sae | — 
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Twe Ewormneee’”’ _—__ — Weight on rails, when full and in working order etal 
GARRATT LOCOMOTIVE FOR THE LONDON AND NORTH-EASTERN RAILWAY 
100 tons without its tender, has been designed by | according as their citizens succeed or fail that States rise Another striking instance of increased production 
Mr. H. N. Gresley for working heavy and fast mineral | to greatness or decay.” which should be broadcast and dinned into those “ who 
trains between Peterborough and London. It will Sir Alan Smith, President of the Engineering Employers’ | cannot see the wood for the trees,’’ is quoted from an article 
draw one hundred loaded wagons, weighing approxi- | Federation, says: ‘Increase the working hours in the | in Tae EnGriveer, by Mr. F, J. Sharr :—*' The experi- 
mately about 1600 tons. The driving wheels are 5ft. 2in. | engineering trade from forty-seven to fifty and make | ment was started in a manufacturing machine shop, 


in diameter. It has three cylinders, with Gresley valve 
gear and a “ booster’ modified to Mr. Gresle y's designs. 
Its starting tractive effort with the booster in action is 
17,000 lb., or practically 21 tons. It has only just been 
completed at Doncaster. 

The second engine is a “ Garratt,’ which is not only 
the first engine of the type for a British railway, but the 
heaviest yet built by Beyer, Peacock and Co., Ltd., and | 
the first to have two three-cylinder engines. Each unit 
consists of a 2-8-0 engine, of which the cylinders, valve 
motion, &c., are interchangeable with those of the London 
and North-Eastern Railway 2-8-0 three-cylinder coal 
engines. It is to be used as a banking engine on the 
Worsboro’ Branch, between Wath and Peniston, which is 
7 miles long, all on a rising gradient, with 2 miles at 1 in 40 
up. The trains weigh about 1000 tons, and are worked at 
present with two train engines in front and two or threc 
——e engines behind. The “ Garratt 
banking engines. The boiler for this huge machine is 
7ft. in diameter, and the tractive effort is equal to that of 
two of the London and North-Eastern Railway 2-8-0 
coal engines, one of which will also take part in ‘the pro- 
cession at Darlington. 





Increasing Production. 
(By a Contributor.) 


Ir we say that the law of gravity is obvious, and con- 
sider that thousands of years elapsed before Newton 
stumbled upon the fact, it may emphasise the lack of 
genius and ability to see the obvious in other directions ; 
and, to some extent, may account for our characteristic 
fashion of “‘ muddling through.’’ The problems of indus- 
trial progress, so far as they relate to methods of labour 
efficiency and remuneration——Sir Frederick Mills, President 
of the Iron and Steel Institute, has said that a ton 
of steel consists of 90 to 95 per cent. labour—are nearly as 
old as the law of gravity, but judging from modern history, 
in place of recognising the seeds of genius developing 


* will replace the | 
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further labour concessions.” 

Now, let us look at contrasts like the 
A. 

From a report of a paper read 

before a meeting of the Institu- 


following : 
B. 


From “* Payment by Results,” 


tion of Engineers and Ship- by Priestman Brothers, Ltd., 
builders in Scotland on “Pre- Hull, 
mium-bonus Systems.” 

‘In conclusion,”’ the writer ‘If a given number of men 
said, “‘he suggested to the in a given time are capable of 
would-be inventor of a new producing on the ordinary 
system, that he should sketch method of day-rate working a 


in what he considered to be the certain quantity and type of 


desirable premium (or rate) finished machinery (called the 
curve, which may not have a Standard Output), then if, by 
change of curvature, and which greater collective individual 
may not have only three points effort—that is, without in- 


creasing the number of men or 
working any longer hours per 
man—they can increase the 
output of such machinery, it is 
possible to advance their total 
day rate wages by a percentage 
equivalent to that by which 
the standard output has been 
increased,’ 


in a straight line. Then tabu- 
late four values of premium (or 
rate) and time taken ; and turn 
to the general second degree 
equation, and solve for the four 
coefficients. No doubt un- 
wieldy equations will generally 
result, but oft-times approxi- 
mations and simplifications will 
suggest themselves, which may 
make the equation suitable for 
practical application.” 

The author of instance A was reported to have made his 
suggestion after having been instructed to investigate the 
matter—‘‘‘ Premium-bonus System of Payment’ What is 
a ‘ Premium-bonus ’ ? ”—and it was stated in the report 
that the outstanding features of his paper is that it is an 
independent inquiry into a subject which has been pro- 
minently before the engineering industry for a few years 
past. The paper mentioned, particularly interested the 
members of the Institution of Engineers and Shipbuilders 
in Scotland ; copies were eagerly read by members of 
kindred institutions, and, in numerous cases, the relativo 
curves and equations were made the subject of the most 
minute examination by the technical staffs of important 
engineering concerns. 

Messrs. Priestman apparently tackled the question of 
increased output at reduced cost without the aid of curves 





divided into ten departments and employing 750 men 
working under a premium-bonus system. The men are 
strong trade unionists, and, owing to cliques and their 
retention of fnembership in trade unions, the loyalty 
the foremen was suspect. The aim of the experiment was 
the promotion of goodwill in the men ; the basis of the 
method, the exhibition of goodwill by the management. 

‘Three examples will perhaps serve to indicate broadly 
the nature of the * conditions ° offered : 

* (1) In order that each man shall be placed in a position 
to determine for himself ‘How do I stand !’ a standard 
of performance was established, which the management 
agreed to accept as satisfactory. 

*(2) The value of superior work is recognised, and 
rewarded by giving to each man control over the security 
of his own employment. 

“* (3) Fairness of trial, in cases of discipline, is ensured 
by defined procedure, and is exercised as a right, not as a 
favour. 

“Under this new incentive men are no longer content 
to lie down under preventable inefficiency. A new and 
keen interest in the promotion of efficiency all round has, 
in fact, been created in the men, exerting a subtle but 
powerful influence right outside the shops in which the 
system is nominally operating. The outcome of this, in 
conjunction with the will to work also created, has been 
the attainment of the following results. In considering 
them, the strongly marked trade union character of the 
shops, already mentioned, should not be overlooked. 
When it is taken into account, the significance is con- 
siderably enhanced. 

Average Figures for a Period of One Month. 
At start of 


ol 


Two years 


experiment later. 

Wages per week £3433 9s. 8d. £1561 7s. Red. 54)% 
Output, finished parts 

perweek .. . 43,750 57,570 Inc. 315% 
Output per man per 

week 69.7 106.5 Inc. 53% 
Scrap, total value per 

week .. £194 £73 Red. 623% 


The oxample s given of Messrs. Priestman’s and Mr. 
Sharr’s schemes might be extended, as they do not cover 
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Leadine Dimensions and Ratios. Tubes, superheater flue Springs 
Grate Number 32 Pony truck Helical, 10}in long, free, 5*/,gin. outside dia- 
Length on slope Sit. 10°°/, gin. Diameter outside 5}in meter, Timmis section 
Width .. 6ft. LL Pin. Thickness g21n. Coupled wheels: Laminated, 3ft. 6in. centres, 9 plates, 5in. 
Grate area 41.25 square Length between tube P late 19ft wide by fin. thick. 
Fire-box H Trailing: Laminated, 4ft. 6in. centres, 14 plates, 5in. wide 
P IFO-DO eating surface 5 ok 
Height of crown above foundation ring : ‘ ‘ire-box 215 square feet by fin. thick. 
Front Ott. 8 /, gin. Tubes, small 1880 square feet Cylinders — Engine. Booster. 
Back 6ft. OF /,gin. Flues .. .. 835 square feet Number 3 ? 
—_ rior le a at it top —, 7 Total ev aporative heating surface 2930 square feet Diameter and etcoke 20in 26in. 10in. © 12in 
nterior width at boiler centre 5ft. 441n. Cc 946 
, ylinder horse-power 1946 
Thickness of copper ms plates : a rheater— ~< a i 
Sides and back ‘ : »/ gin. ae “A of ele ogg nts 32 Motion 
Tube plate ®/ in. & lhis iameter inside in. Terre eee . aaitee - 
ple 1¢!N. jin. Slentiue eunfase 5 square feet Type outside Ww al ‘ haert Direct 
Boiler a ‘ poe 7 Type inside Gresley 
Outside length fire-box overall oft. Bhin. 1 otal heating surface 3455 square feet Type of valve.. Piston Piston 
Outside length fire-box at bottom 6ft. Sin. I'wo Ross pop safety valves fin. diameter Diameter of valve 8in 
Outside width fire-box at bottom 7tt. 9in. Working pressure 180 Ib. per square inch Maximum travel of v alver s 5hin 
Diameter of barrel, maximum 6ft. Sin. Boiler horse-power 1815 Steam lap Ifin. 
Length of barre ‘ 19ft. Axles— Dia. Length. Exhaust lap .. se bin 
Thickness ot barrel plates fin. & ™/,¢in Journals, pony truck Glin, 9in. Cut-off in full gear +o per cent. - 
‘Thickness of wrapper plates /;ein. Coupled wheels Shin. 9in. Tractive effort at 85 per cent. 
Outside diameter ot smoke-box 6ft. Trailing wheels 6in. llin. — 
c nf boiler pressure 38,500 
Outside length of smoke-box 5ft. llin. a . . f ; 
Crank pins, outside 5}in. 6in. i . 
Type of superheater Robinson Crank pins, inside 8tin. 6in. rractive effort of booster . . .° 8,500 
‘Lubes, small Coupling pins— Total adhesive weight 160,160 40,768 
Material Steel Leading jin. Shin. 
Number ; ; 168 Driving 6hin. 44in. — ~ weight tractive he ae 
Diameter outside 2}in. Intermediate 4in. 5in CMOS we se ce oe ° ™ 
Thickness 1O L.WAG Trailing fin. Sin Brake, steam and vacuum Ejector 
the whole aspect of output increase and cost reduction, | standardised basis of costing; interchange of costings, Books of Reference. 
although both go a long way towards recognition of | to secure a common policy ; educational committees to 
. . by "ag Me w ’ > eng > 4 > se AC ‘ r ; ; . 7 = . 
a jy: “ Hie — + _ ————_e oe be - e ear 2 on nog J —— na mt _ The Railway Year-book, 1925. London: The Railway 
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g I production olective advertising; Si catalogue y Publishing Company, Ltd., 33, Tothill-street, Westminster, 


difficulties by asking for increased working hours, &c. It 
would be a waste of time to quote recent utterances by 
people who, unfortunately, talk without understanding, and 
keep on reiterating hackneyed platitudes about labour costs. 

The foregoing is not a plea in the interest of labour. 
Trade unionists frequently indulge in adding their quota 
of verbiage to that of the other side. That “the interests 
of Capital and Labour are synonymous should be obvious. 

It is pathetic to find people in this country making 
statements like that contained in the answer to an election 
time query by a prominent industrial magnate :—Q.: Do 
you agree that American motor manufacturers, such as 
Henry Ford, who pay their workers higher wages than 
similar workers are paid in England, can successfully 
compete with British motor manufacturers? [If so, is 
it your opinion that these British motor manufacturers 
are incompetent and that incompetence of this description 
should be protected ? A.: Ford’s competition is difficult 
to meet owing to mass production and the consequent low 
cost. Give the British manufacturer the protection he 
needs, and his massed production, I think, will defy 
competition. 

And, apparently, very little is being done with respect 
to the recommendations contained in the report of the 
Committee on Commercial Efficiency, which has been 
inquiring into our trade methods and prospects for the 
British Industries Federation, namely :—More co-opera- 
tive action between manufacturers; adoption of a 





foreign markets to be in the language and have the weights 
and measures and prices set out in the standards used in 
the country approached ; firms should combine and main- 
tain jointly travellers and selling agents. Possibly this 
report has been accorded similar treatment to that usually 
given to the reports of Royal Commissions. 

The subjects of oncost and standard costing, which 
are of vast importance, and which are very imperfectly 
comprehended, also suggest directions in which the obvious 
may be discovered. 

The evidence (frequently unpalatable) of those who, 
like Messrs. Priestman and Mr. Sharr respectively show 
40 to 50 per cent. increased output, and 31} per cent. 
increased output, by different methods, are entitled to 
greater respect and emulation than the puny—and doubt- 
ful—results of increased working hours. 

Sir Alfred Mond recently expressed himself very forcibly 
regarding “‘ capital without energy.” He pointed out 
several instances of German methods which we would do 
well to copy. Think of it! It is necessary for British 
industry to be dependent upon the stimulus of the com- 
petitive methods of other countries—apart from labour 
conditions—to make headway ! In this connection, there 
is a long list of developments which had their origin in 
America—high-speed tool steel and consequent machine 
tool construction, mass production, fatigue study, &c., 
and even our pet systems of what are erroneously termed 
premium-bonus plans, 





S.W.1. Price 5s. net.—In the volume just received the 
main feature is the re-arrangement which has been found 
necessary under the grouping system. Many changes 
appear in the Irish section, including two new maps, one 
of the Great Southern Railway system and the other the 
Northern Counties Section (Northern Ireland lines) of the 
London, Midland and Scottish Railway. The British 
section has been thoroughly revised, and new maps have 
been prepared fon the sections dealing with the Southern, 
Somerset and Dorset Jt., Metropolitan and “* Under- 
ground " systems. A new feature of this book is a com- 
prehensive index in addition to the classified contents. 
Foreign railways and those in our Colonies and Protec- 
torates have now been placed in sub-classes according to 
their geographical location. The Who's Who section has 
been thoroughly revised and brought up to date. 


The Universal Directory of Railway Officials, 1925. Lon 
don : The Directory Publishing Company, Ltd., Tot- 
hill-street, Westminster, 8.W.1. Price 20s. net.—This 
directory is compiled from official sources, under the direc- 
tion of the Editor of the Railway Gazette. A complete list 
of all the chief railway officials all over the world is given. 
The volume is divided into eleven sections, and contains a 
personal index of railway officials, and an alphabetical 
index to names of railways. The whole volume has been 
revised and brought up to the beginning of May, 1925. 
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A New Form of Electric Hammer. 


Last week we witnessed a demonstration of the capa- 
bilities of a new type of electrically-operated hammer, 
which is being introduced by the Kango Company, Ltd., 
of 78, Petty France, Westminster, and although sufficient 
experience has not yet been gained with it to make certain 
how it will stand up to the “ rough and tumble ” of work- 
shop service, it has all the elements necessary for 
success, and incidentally embodies a distinctly ingenious 
mechanism. 

It should be pointed out at the outset that the company 

















FIG. 1-THE KANGO ELECTRIC HAMMER 


has, so far, concentrated on the manufacture of a hammer 
for comparatively light work, such as chipping, stone dress- 
ing and wall drilling, and the hammer with which the 
demonstrations were made was essentially of that type ; 
but its principle is adaptable to heavier “work, as is ex- 
plained later, and it is hoped to develop the tool for riveting 
and other more arduous services. The broad principle of 
the hammer is the invention of Professor Goldschmidt, but 
the Kango tool is being manufactured entirely in this 
country and differs in detail from the original model. 

On reference to the drawing Fig. 2, it will be observed 
that the tool comprises two distinct sections arranged in a 








This coupling takes the form of an internally castellated 
sleeve sliding on the splined shaft of the bevel pinion. On 
either side of the sleeve there is pivoted a loose T-shaped 
arm which engages with a slotted cage connected with the 
motor spindle. The arrangement is such that the T arms 
provide a positive rotary drive to the castellated sleeve, and 
consequently to the pinion shaft, but allow free longitudinal 
movement. An oil-tight joint is arranged between the 
casing of the gearing, which is flooded with lubricant, and 
the motor, and a fan is provided for cooling the windings 
of the motor, A switch in the handle is used for controlling 
the motor. 

It will be readily appreciated that the striking element 
D will produce on the tool a series of blows corresponding 
to its rate of revolution, the intensity of which will depend 
upon the weight of the various parts ; but the mechanism 
has further possibilities, as suggested earlier in this article. 
By speeding up the rotation of the fly-weights it is possible 
so to time the impulses, as regards the movements of the 
striking element, that there is an accumulative effect, as 
indicated in Fig. 3, which is reproduced from the patent 
specification of the inventor. This graph represents 
the condition of affairs when the striking element, or tup, 
makes a blow only once in every three revolutions of the 
fly-weights. From 1 to 2 there is a normal stroke of the 
tup, but on the return stroke the point 3 is arrived at when 
the fly-weights have passed the dead centre, so the tup is 
carried further forward to 4. At this point the accumula- 
tive effect starts in the opposite direction, and the blow is 
finally produced, at 7, with the energy represented by the 
abrupt fall from 6to7. Itis on these lines, we understand, 
that the heavier tools, already referred to, are to be de- 
veloped. It is, however, essential for these purposes that 
the speed of the motor should be constant within fairly 
close limits, as the critical speed within which the accumu- 
lative effect is produced is confined within comparatively 
narrow limits. 

During the demonstration, to which we have already 
referred, the tools were handled by an expert, and were 
used for a variety of purposes, such as chipping mild steel 
plate, dressing marble slabs, and punching holes through 
brick walls, and we noted that the time taken to produce 
a fin. hole 4}in. deep in hard red brick wae 34 seconds. 
There. was no opportunity to determine the amount 
of electricity consumed, and although the actual consump- 





FIG. 2--SECTION THROUGH THE KANGO HAMMER 


casing, Which measures roughly 17}in. by 4}in. in diameter. 
The driving power is supplied by a motor A, which runs at 
about 10,000 revolutions per minute, and will work on 
either alternating or direct-current. The consumption is 
about 1.4 ampéres at 220 volts. This motor drives a pair 
of bevel wheels, one of which is shown at B, with a gear 
ratio of about 3 to 1. The two bevel wheels mesh with one 
pinion on the extension of the motor spindle, so that they 
revolve in opposite directions. Each bevel wheel is pro- 
vided with a heavy weight C on one side, so that they are 
out of balance, and the various parts are so assembled that, 
in the position shown in the illustration, the two weights 
are diametrically opposed. In these circumstances it will 





FIG. 
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be seen that as the weights rotate they will act in unison 
longitudinally to the general axis of the tool, but will more 
or less balance one another transversely. The result is 
that a violent longitudinal vibration is transmitted to the 
axes of the bevel wheels B 

The bevel wheels are mounted in a floating frame D, 
which is free to move longitudinally, and is controlled by a 
spring E. The result is that the floating frame is given a 
reciprocating motion, and it provides a “ striking element ”’ 
which, in conjunction with the “‘ transmitter’ F can be 
used to strike blows on any tool slipped into the socket 
beyond the transmitter. It will be noticed that the trans- 
mitter is held in place in the casing by means of a leather 
diaphragm, which makes a flexible oil-tight joint. 

It is obvious, in these circumstances, that the bevel 
pinion and its shaft must be free to slide longitudinally 
with respect to the motor spindle, and for this reason the 
two shafts are coupled together by a peculiar little flexible 
coupling G, 





tion of such a tool is of minor importance, provided it 
* does its job,” it was obvious that the current used could 
not have been very great, as the lead was plugged into 
an ordinary lamp socket on a circuit with normal fuses. 
Our own experience, on handling the hammer, was that 
with one or two minutes’ experience it could be controlled 
quite comfortably. 





BRITISH WATERWORKS ASSOCIATION. 


Tue fourteenth annual general meeting of the British 
Waterworks Association will be held in the Council Chamber 
of the Guildhall, London, on Wednesday afternoon, 
July Ist next. The British Waterworks Association and 
the Institution of Water Engineers are holding their 
summer meetings this year in the same week. On Thurs- 
day, the 2nd prox., the members of both bodies will visit 
works of the Metropolitan Water Board, including the 
Staines Reservoirs, the new Littleton Reservoir and works, 
and the Walton works. On the Friday visits will be paid 
to the West Wickham pumping station of the Metropolitan 
Water Board and to the works of the East Surrey Water 
Company at Purley and Reigate. Saturday will also be 
available for visits to other works of the Metropolitan 
Water Board. The president-elect is Mr. Alderman C. G. 
Musgrave, Chairman of the Metropolitan Water Board 
and Vice-Chairman of the Essex County Council. It is 
hoped that the Minister of Health will be present at the 
annual dinner on the evening of July Ist, when representa- 
tives from America and the Colonies as well as from the 
majority of water undertakings in the kingdom will be 
gathered together. 





THE VITALITY OF TRAMWAY TRANSPORT. 


‘‘ Far from tramways being a back number, I am of the 
opinion that there is no form of transport which can compete 
with the tramcar of the present day,” said Mr. P. Priestly, 
manager of the Liverpool tramway undertaking, in speak- 
ing at a dinner held in connection with the annual meeting 
of the managers” section of the Municipal Tramways 
Association, which took place last week at Plymouth. 
“It is a significant fact,” he continued, “‘ that during the 
course of a year the whole population of Great Britain is 
carried on the tramcars several hundred times, and I 
wonder if the man in the street who reads articles about 


scrapping the tramways realises what it would mean jf 


the trams of the United Kingdom were done away with.” 
These remarks were made in replyi ing to the toast of ‘ *The 
Municipal Tramways Association,” proposed by the 


Mayor, who remarked that the Association represented a 


capital expenditure of £71,000,000 and commanded ay 
income of £26,000,000, mostly in coppers. Mr. John 


Barnard, of Bolton, in proposing “‘ The Plymouth Corpora. 
tion 'Tramways,”’ said that when he last visited the town 
eleven years ago the Corporation owned thirty-four cars 
and had 230 employees. To-day it was running 140 cars and 
27 omnibuses, and had 900 employees. In 1914 the under. 
taking carried nine million passengers ; to-day the number 
of passengers was 38,000,000. He firmly believed, he said, 
that transport in the big towns was as much the duty of 
the municipalities as gas, electricity and water supplics, 
and all they asked from the Government was that the, 
should be put on an equal footing with private individua|, 
Alderman W. H. Welsford, replying on behalf of tix 
Tramways Committee, said that he remembered the first 
tramlines being laid in the streets of Plymouth tifty-thre« 
years ago. The cars were then driven by docile horses «t 
an ambling trot. There was, he added, no fear for the - 
of the Plymouth tramway system. Mr. H. P. Stokes, tlic 
Tramways Engineer, who also responded, mentioned th at 
Plymouth was the first town in the country to introdu« 
street transport by steam, although that method was not 
long continued. 

The conference, which: met for the first time in the Wet 
of England, was attended by the managers of eighty tra: 
way undertakings in the large towns of Great Britain and 
Treland. 





MACHINERY TRADE IN GERMANY. 


Tue Commercial Secretary at Cologne—Mr. C. J 
Kavanagh—has informed the Department of Overseas 
Trade that, according to the Deutsche Bergwerks Zeitu) 
of June 12th, the Association of German Machine W orks 
reports that inquiries and orders have decreased duriny 
the past few weeks, and that employment during May 
with a few exceptions—was more unfavourable than in t!« 
preceding months. The number of works which were we'!! 
or sufficiently employed has decreased by 10 per cent 
whereas the number of those complaining of bad busim 
has increased by 50 per cent. Mr. Kavanagh explains that 
in estimating the employment of works, it should be taken 
into consideration that most of the works are not employ«:i 
to their full capacity, the number of workers having been 
decreased by an average of 30 per cent. 

Export business during the past few months has, M: 
Kavanagh adds, been at a very low level, and in May t! 
position became still worse. Of the total orders received 
by the German machine industry during recent month 
not more than 20 per cent. fell to exports, whereas in th. 
preceding years export orders amounted to some 25-30 per 
cent. The machine building industry has therefore recent! 
become more and more dependent upon the home market 
and the adverse effect of the decline in home orders is cor 
respondingly greater. Amongst those suffering from tly 
aloofness of the large works are particularly those firm 
which manufacture power engines, plant for the minin: 
industry, for smelting, steel and rolling mills, machin 
tools, &e. 








STANDARD MOTOR CAR PARTS. 


Turer new standards for automobile parts have just 
been published by the British Engineering Standard 
Association. 

One is a revised edition of the specification for wide typ 
concentric piston rings. The revision consists of a slight 
reduction in the width of the gap when the ring is placed 
in a gauge of nominal cylinder diameter. It is intended 
that the gaps shall be hand-fitted, as necessary, to giv: 
the gap required in the cylinder. No alterations hav: 


been made to the diameters, widths or thickness of th: 
rings. 
Another deals with the dimensions for carburette: 


flanges (two-bolt type). These dimensions were original, 
prepared by the Society of Motor Manufacturers an: 
Traders, and are practically identical with those of th« 
S.M.M. and T. provisional standard No. 11, original!) 
issued by the Institution of Automobile Engineers as 
1.A.E. Data Sheet No. 109. They were submitted to th: 
British Engineering Standards Association for considera 
tion and approval, and have now been issued as a British 
standard. When it is realised that the carburetter is on 
of the components which is so often changed on a car or 
lorry when attempting to improve the running or thr 
consumption of fuel of a vehicle, it is satisfactory to know 
that, when this standard is widely adopted, it will be possibl» 
to fit any of the makers’ productions without costly altera 
tions to the inlet pipe or manifold. Such interehang« 

ability will benefit the users as well as the makers, and 
the new B.E.S.A. report should be well received for that 
reason. 

The third publication defines the British standard 
method for the calibration of carburetter jets for aircraft 
and automobile engines. The calibration and marking of 
carburetter jets have in the past been standardised b) 
various makers on different lines, so that there has been 
no common standard of reference. Furthermore, it was 
found that jets of the same make, size and diameter did 
not necessarily pass the same amount of fuel under simila: 
conditions. Hence, various users as well as manufacturers 
adopted a flow basis of calibration in place of dimen 

sional calibration. The present specification includes the 

recommendations of the British Engineering Standards 
Association on the standard method of calibration and 
marking of carburetter jetg.on the flow basis. A master 

jet-calibrating machine and a set of accurately con- 
structed master jets have been deposited with the National 
Physical Laboratory as a standard of reference for jet 

sizes. Copies of these three new issues ave obtainable 
from the B.E.S8.A. publications department, 28, Victoria- 
street, Westminster, 8.W. 1, price 1s. 2d. each post free. 
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THE INSTITUTION OF WATER ENGINEERS. 


(ur thirtieth summer general meeting of the Institution 
of Water Engineers will be held in London on Tuesday, 
june 30th, and on Thursday, Friday, and Saturday, 
luly 2nd, 3rd, and-4th, 1925. The following programme 
has been arranged :—By permission of the President and 
Council of the Geological Society, the meetings will be 
held at Burlington House, Piccadilly. On Tuesday, 
June 30th, the chair will be taken at 10.30 a.m. by the 
retiring president, Mr. Jolin Chisholm, M. Inst. C.E., and 
the business will include the presentation of premiums 
warded by the Council for papers read during the past 
ear; the installation of the president-elect, Mr. A. E. 
Cornewall-Walker, M. Inst. C.E., engineer to the East 
Surrey Water Company, and the reading of his presidential 
iddress ; also the reading and discussion of papers. In 
the evening the thirtieth annual dinner of the Institution 
vill be held at the Hotel Russell, Russell-square, at 

15 for 7.30. 

On Thursday, July 2nd, at 10 a.m., a visit will be paid 
to the Staines Reservoirs, the Littleton Reservoir, intake 

nd works, and the Hampton works of the Metropolitan 
Water Board. Motor coaches will leave the Metropolitan 
Water Board head offices, Rosebery-avenue. Luncheon 
will be taken at Bridge House Hotel, Staines, and tea at 
the Hampton works. The return to London will be made 
by motor coaches. 

On the Friday, at 10 a.m., motor coaches will leave the 
Metropolitan Water Board head offices, Rosebery-avenue, 
for the West Wickham pumping station, which will then 
be inspected, after which the party will be conveyed to 
Purley, where luncheon will be taken at the invitation of 
he chairman and directors of the East Surrey Water Com. 
pany. After luncheon the Purley works of the East Surrey 
Water Company will be inspected. The party will then 
be drivenMo the water tower at Margery, Reigate Hill, 
where tea will be served by invitation of Mrs. Cornewall- 
Walker. On returning to London the members will inspect 
the London County Hall. 

On the Saturday visits will be paid, according to the 
desires of members, to other works of the Metropolitan 
Water Board, viz.:—-(a) The Walton pumping station, 
Surrey; (6) King George Reservoir at Chingford; (c) 
high-pressure filter at Barnes; or (d) Sunbury chlorinating 
plant. The following papers and communications will be 
presentod at the meeting :—‘‘ Scottish Rainfall,” by Mr. W. 
M. McClean, A.M. Inst. C.E.; ** The Effect of Contractions 
n Open Channels and the Measurement of Discharge in 
Open Channels by a Venturi Flume,’ by Professor A. H. 
Jameson, M. Inst. C.E.; “* Recent Studies relating to the 
Purification of Water and the Action of Various Waters 
on Lead and Copper Pipes,”’ by Dr. John C. Thresh and 
Mr. John F. Beale; ** Chesterfield New Waterworks,” 
by Mr. Charles Boldry ; and “‘ The Afforestation of Catch- 
ment Areas,”” by Colonel J. R. Davidson, M. Inst. C.E. 








LAUNCHES AND TRIAL TRIPS. 


Mositort, oil tank steamer ; built by the Greenock Dockyar.| 
Company, of Greenock, to the order of the Vacuum Oil Company, 
Ltd.; dimensions, length between perpendiculars, 394ft.; 
breadth, 53ft.; depth moulded, 28ft. 9in.; total deadweight 
7250 tons on a mean draught at sea not exceeding 23f{t. Engines, 
triple-expansion, 27in., 44in. and 73in. by 48in. stroke, pressure 
180 Ib.; boilers fitted for burning liquid fuel on the Todd system, 
ombined with Howden’s forced draught ; launch, June 8th. 


CARIBOU, passenger steamship ; built by the New Waterway 
Shipbuilding Company, of Schiedam, to the order of the New- 
joundland Government ; dimensions, 267ft. between perpen- 
diculars, breadth moulded 41ft., and depth moulded to upper 
deck 25ft. 6in.; to carry 250 first and second-class passengers in 
addition to 1300 tons deadweight on a mean service draught of 
i7ft. 6in. Engines, one set of inverted triple-expansion, 23}in., 
‘in., and two 46in. diameter by 42in. stroke, pressure 200 Ib.; 
the vessel was designed and is being built under the superinten 
dence of A. Goodwin-Hamilton and Adamson, Ltd., of Liverpool, 
and is of specially strong construction in view of her having 
frequently to encounter ice ; launch, June 9th. 


INVERCAIBO, shallow-draught twin-screw oil vessel ; built by 
Harland and Wolff, Ltd., Belfast, to the order of Andrew Weir 
and Co. for the Lago Shipping Company, Ltd.; dimensions, 
315ft. long by 50ft. broad ; 2360 gross tons. Engines, triple- 
expansion, pressure I80Ib.; constructed by the builders ; 
delivered to owners after satisfactory trials in Belfast Lough, 
June 9th. 

Sun XIL., screw tug ; built by Earle’s Shipbuilding and Engi- 
neering Company, Ltd., of Hull, to the order of Mr. W. H. J. 
Alexander, of London; dimensions, 100ft. by 25ft. 6in. by 
12ft. 8in. moulded. Engines, triple-expansion, 15}in., 24in. and 
‘0in. by 27in. stroke, pressure 1801b.; constructed by the 
builders; the vessel is fitted with salvage pumps and fire 
extinguishing arrangement by Merryweather, of London ; 
launch, June 9th. 

LURGURENA, vehicular ferry steamer ; built by J. Chrichton 
and Co., Ltd., at Saltney, to the order of the Tasmanian Govern- 
ment for service at Hobart ; dimensions, 199ft. by 35ft. 6in. by 
I4ft.; 248 tons net. Engines, triple-expansion, 1100 indicated 
horse-power ; constructed by Bjenty and Son, Ltd., of New- 
bury ; the vessel has now begun the voyage to Tasmania under 
her own steam ; trial trip, recently. 


GLENLEDI, steamer for service on the Canadian Lakes; built 
by Swan, Hunter and Wigham Richardson, Ltd., Wallsend-on- 
Tyne, to the order of Mr. James Playfair (Great Lakes Trans- 
portation Company, Ltd.); length, eventually to be 379ft.; 
to carry about 4825 tons on 18ft. draught in fresh water. Engines, 
triple-expansion ; constructed by the North-Eastern Marine 
Engineering Company, Ltd., Wallsend-on-Tyne. In order 
that the vessel might pass through the locks of the Welland Canal, 
Ontario, 144ft. of the midship body has been omitted ; that por- 
tion will be fabricated at the builders’ yard and taken out to the 
Great Lakes in the vessel herself, which, after passing through 
the canal, will be docked, cut in two, and the fabricated portion 
built in place by the owners, thus completing her full dimensions 
of 379ft. long; launch, June 10th. 


FoRRESBANK, twin-screw motor cargo vessel; built by Har- 
land and Wolff, Ltd., at Govan, to the order of Andrew Weir and 
Co. (Bank Line, Ltd.) ; 5200 gross tons. Engines, two sets of 
six-cylinder Harland-B. and W. motors; delivered to owners 
after running satisfactory trials on the Clyde, June 11th. 


Betvorr, single-screw steamship; built by Swan, Hunter 
and Wigham Richardson, Ltd., at Wallsend, to the order of the 
International Waterways Navigation Company, Limited, of 
Montreal ; dimensions, 248ft. between perpendiculars, 46tt. 3in. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Situation Unchanged. 


THERE is but little moyement to report in the 
iron and steel industry in the Midlands and Staffordshire. 
To-day's market in Birmingham showed little sign of life, 
though the attendance was moderately good. Buyers were 
in an insignificant minority, and the few orders given out 
were of small dimensions. Consumers are buying just as 
much as will enable them to fulfil engagements, and no 
more, The uneasy poise of prices effectually checks any 
desire to speculate. There is a tendency for prices to 
drop still lower, as the result of continental imports. 
Staffordshire mills re-rolling steel are in a comparatively 
good position, but here also there is a considerable pro- 
portion of plant idle. 


Manufactured Iron. 


The recent reductions in Staffo dshire iron prices 
have brought no perceptible increase of new business, the 
wide disparity between iron and steel prices leading to the 
preference for the cheaper material, except where the 
peculiar merits of Staffordshire ircn are a condition in the 
constructional contract. The incoming orders for finished 
iron are small. Firms which specialise in high-grade 
material are not so badly hit as those that depend more 
particularly on standard lines. Business is spasmodic 
however, and production is carried on under very dis- 
advantageous conditions. One cr two Staffordshire iron- 
works report slightly better business, but activity ix 
almost entirely restricted to the rolling of steel. There is 
no material alteration in prices. Marked iron commands 
£14 10s., Crown qualities £12 7s. 6d., and nut and bolt 
and fencing iron £11 7s. 6d. per ton. Continental com- 
petition is extremely keen, and Belgian quotations this 
week were lower than ever. Against them Staffordshire 
firms have no chance of competing, and a very large per- 
centage of the common bars being used are of foreign origin. 
Wrought iron gas tube strip prices continue easy at 
£12 15s. upwards, but steel strip at £8 15s. commands the 
greater sale, users being indisposed to employ the higher- 
priced material 


Pig Iron. 


The pig iron market remains very weak. The 
forges are doing next to nothing, and the heavy engineer- 
ing foundries give no sign of improvement. Not for a very 
long time has the pig iron department been so unsettled. 
The policy of consumers generally is to buy only for imme- 
diate requirements, as delivery can be obtained promptly. 
Leading merchants state that orders frequently range 
from 15 to 20-ton lots, whereas formerly the bookings 
seldom went below 50 tons. There has been no formal 
revision of quotations, but values are anything but 
strong. The output is considerably in excess of current 
consumption. Users are carrying only the minimum stocks, 
so that uncommitted surpluses in the hands of furnace- 
men are growing. A small quantity of Belgian pig iron 
has been sent into this district ; but the railway transport 
for the most part makes buying from abroad unprofitable. 
Northampton foundry iron continues at £3 7s. 6d., and 
Derbyshire £3 12s. 6d. These prices could be shaded for an 
attractive contract, but with furnace coke steadily weaken- 
ing, consumers rely on still lower prices in the future. 
Some very cheap lots of coke have lately been offered. 


Steel. 


Local steel works are somewhat busier, and in 
one or two cases are making full time. Generally, how- 
ever, the operations do not absorb more than 50 per cent. 
of the capacity. Several steel works in the Midlands will 
benefit from the further orders for steel given out by the 
London, Midland and Scottish Railway. This steel has 
to be delivered in rather small instalments, but it will be 
useful to supplement the orders for constructional steel 
which are received with fair regularity, but much heavier 
tonnages are wanted to give regular employment. The 
demand for structural steel is possibly a trifle better. but 
quotations are being finely cut by the home makers. From 
abroad competition continues severe. One hears of price 
shading when there is any prospect of good orders being 
placed. Prices have to be cut to the bone in order to secure 
employment for plant and personnel. The fight between 
Wales and the North-East Coast for the structural plate 
trade in the Midlands has gono in favour of the Northerners, 
who are ready to deliver at £9. They would go lower, so 
it is said, rather than be beaten. It is a significant illus- 
tration of the severity of present conditions, for the orders 
in question are inconsiderable. The foreigners are com- 
peting keenly for finished products. Steel bars are offered 
at £5 12s. 6d. f.0.b., ship plates at £7, and joists at £5 17s., 
and there is some reason to conclude that a large amount 
of the foreign business which normally would come to 
this country is being taken by Belgium. Some of these 
orders are dealt with through Birmingham merchants. 
The English price for bars and sections is £8 7s. 6d. The 
few works lately asking higher figures have now receded 
to the general level. Welsh mild steel billets are still 
being offered at £6 15s., and there are repeated reports of 
their being sold at £6 10s. Most of the makers want more 
than that, however. Belgian billets are half-a-crown 


material with the deterioration of the franc exchange. As 
the margin between native and foreign billets is narrower 
than usual, British steel is increasingly preferred, especially 
as a good deal of the Belgian material received lately has 
been reported to be unsatisfactory. With prices receding, 
there is practically no forward buying, all the material 
called for going into immediate consumption. Germany 
is not sending much into this country, but has sold some 
wire rods much below English prices. Consumers regard 
German steel as, on the whole, of better quality than 
Belgian. Builders are taking advantage of foreign joists, 
of which about 7000 tons were imported last month. The 





moulded width, and 25ft. moulded Cepek. Engines constructed 
hy MacColl and Pollock, of Sunderland ; trial trip, June 12th. 


imports for the five months show substantial increases 











on those of a year ago, mainly on account of the rate of 
exchange. 


Galvanised Sheets. 


Makers of galvanised sheets who have orders on 
hand which will keep them employed for a few weeks to 
come still quote £16 10s. for 24 gauge. Buying has fallen 
off, however, and the price position is not what it was. The 
galvanised sheet department headed the list in the total 
of its exports for May, although the tonnage was hardly 
equal to that of a year ago. For the five months the 
increase is substantial. 


Steel Scrap. 


Steel scrap sells slowly, with considerable suspen- 
sion of delivery. This material is not being pressed on the 
market so keenly as it was, holders of stocks preferring to 
wait for better prices. 


Iron and Steel and Protection. 


Considerable apprehension has been excited in 
Midland iron and steel and engineering circles concerning 
the application of the iron and steel trades for protection 
under the Safeguarding of Industries scheme. Even the 
iron and steel trades themselves are not united as to the 
advisability of the safeguarding of the industry, and there 
is a large volume of opinion which frankly holds that 
safeguarding would lead to disaster. The subject is a 
very debatable one, and on ‘Change in Birmingham to-day 

Thursday— it formed the topic of many conversations. 


Coventry Engineering. 


There is a slight slackening down here and there, 
indicating the advance of the season, in the Coventry motor 
engineering factories, but for the most part the works 
continue as active as ever. The season has been an en- 
couraging one up to the present, and granted a continuance 
of industrial peace, the city’s chief industry will retain a 
healthy tone for some time to come. The recovery of the 
export trade is necessarily gradual, but it is being main- 
tained, and in certain instances a very fair amount of 
business is now being done. 


Derbyshire Miners on Notice. 


Miners working at the Swanwick collieries, 
Alfreton, Derbyshire, were recently asked to agree to a 
reduction in wages price lists to enatle work to proceed 
during the present trade depression. The men declined, 
and now the owner has given notice to the men employed 
at the old pit to terminate their engagements. Already 
large numbers of miners in the district are receiving un- 
employment pay, and the ranks will be swelled by the 
closing of this pit. 


Workless. 


The unemployment barometer in the Midlands 
continues to ascend, the total having increased by a 
further 2574, being 171,017, as against 168,443 on the 
last weekly return. This, following upon the increases of 
the two previous weeks, makes the addition to the ranks 
of the workless in three weeks of no less than 13,526. The 
position is very serious in some districts, and additional 
stations have had to be opened by the Ministry of Labour 
to cope with the rush to sign the unemployment register. 
The Birmingham area shows a decrease of roughly 400 
on the week, while in Coventry also the numbers have 
declined slightly. At Bilston, Cradley Heath, Dudley, 
Oldbury, Smethwick, Tipton, Wednesbury, West Brom- 
wich, Wolverhampton, and other Black Country areas 
the figures are lower, so thet the heavy engineering end 
iron and steel producing neighbourhoods appear to be 
faring better than such places as Leicester, Nottingham, 
Redditch and Stoke-on-Trent, where the figures are 
mounting 








cheaper at £6, having eased along with other continental ' 





LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER 
General Outlook. 


THERE is very great depression in the iron and 
steel markets here this week, although it is not so obvious 
in the non-ferrous markets. The positionin iron and steel 
seems to go from bad to worse and the amount of business 
being done in this district is dwindling. To show how far 
this dwindling has gone it is only necessary to note the 
reception of orders for steel doors which was reported 
from the Manchester Canal Company. About as much 
fuss was made about it as if it had been a much more 
important bit of business, whereas it does not involve 
more than about 500 tons of plates, which could be made 
and delivered by one of the North-Eastern steel makers 
in a couple of days, or three at the outside. When such 
comparative trifles are hailed with satisfaction it is clear 
that the condition of the trade must be in a bad way. It 
is now generally realised that for the next two months 
very little new business wil! materialise, and the most that 
can be done will be to keep the prices from sagging any 
more before the autumn trade—if there is to be any 
sets in 


Metals. 


The market for the non-ferrous metals here has 
been fairly steady and people engaged in it are not nearly so 
doleful as those dealing in iron and steel. It is true that 
many engineers are short of work and the actual buying 
of metals hert is not very great, but there seems to be 
a little more confidence as to the prices. This is perhaps 
engendered by the persistent reports as to the lessening 
of copper production in North America. If this con- 
tinues and the consumption of copper be maintained, 
there is no doubt that the statistical position of the metal 
will soon be much better. Some doubt, however, has been 
thrown on the point as to whether all the recent sales of 
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copper, especially to Europe, were genuine sales, and it | Quuntion to the funds of the trustees which would equal | contracts for railway and ship supplies of goods of ty 


has been suggested that part of this business may be 
simply a transfer of stock. There may, of course, be some 
truth in this suggestion, but nevertheless there has been 
a great diminution of American copper stock during the 
last five years. There seems to be a belief that this pro- 
cess of reduction is still going on, and that in the course 
of the next month or so American stocks will be reduced 
to a fairly moderate figure—some say to under 100,000 
tons of refined metal. The better feeling in copper and 
the slight rise in standard have induced makers of sheets 
to put their official price—for the home trade—back to 
£90 per ton. The upward turn does not altogether justify 
this at the moment, but may do solater on ; that is to say, 
so far as the price of sheets at home can be justified when 
so much less is being taken for export. Tin has been a 
fairly steady market for some time and the general position 
does not show much difference. There has been as yet no 
very serious increase in the production of tin, and if the 
demand keeps at or near the present rate one cannot see 
that prices are in much danger. So long as the fluctuations 
are kept within about £5 per ton either way the market 
may be called quite equable. There has been some indica- 
tion that American consumers were beginning to take more 
interest in the metal, but large American buying has not 
yet set in. Lead is not considered a very strong market 
at present prices, but there is no immediate indication 
that a slump is near at hand. There have been large 
arrivals, but consumption is such that the market seems 
able to absorb them. At any rate, lead is not being pressed 
for sale at the moment. 


Pig Iron. 


The markets here for all kinds of pig iron ar 
very dull and quiet, and it is clear that to keep the prices 
from further sagging 1s a difficult task. Makers, of course, 
have the cost of production as a support to the market, 
and they make the most of it; but it is very difficult to 
keep up prices on cost alone. In the blast-furnace industry 
the question in times of depression is always how much 
it is worth while to lose rather than to blow out a furnace. 
Recently the fatlure of the demand for steel-making pig 
iron has led to some increa e in the supply of foundry 
quality in this district, and is tending to weaken the 
market again. Derbyshire No. 3 iron has been heard of 
at less than 80s. in Manchester, and consumers here are 
inclined to believe that the price will fall to 77s. 6d., or, 
in other words, to the even figure of 70s. at the furnaces. 
Northamptonshire iron seems weak again and the prices 
taken for Lincolnshire are rather uncertain. Cleveland, 
of course, is still out of the question, but that market is 
also weak and it is doubtful whether present prices can be 
maintained. Hematite and Scotch iron remain easier, 
but the latter is not now of very much interest to Lanca- 
shire. There is no indication that any revival in the demand 
for new textile machinery is near at hand, although, of 
course, it is well known that such machinery is needed 
in Lancashire. 


Finished Material. 


The demand here for manufactured iron and steel 
is no better, and some people admit that it seems still to 
be dwindling. Buyers ought to be satisfied about the 
prices for steel, although they are no doubt justified in 
objecting to the Lancashire iron prices; but the fact is 
that foreign material is easier again, mainly on the low 
value of the franc, and while this is so buyers feel that 
British material may still come down. The nominal prices 
here are much as they were, but competition for any 
orders that come into the market is keener than ever, 
and in such circumstances it is obvious that concessions 
in prices will be made. For a long time foreign iron has 
been enormously cheaper than British iron, and the 
tendency now is to widen the gap between foreign and 
British steel. 


Scrap. 


Dealers here in old iron and steel are doubtful 
as to the future, and seem to fear that a further reduction 
in the selling prices may yet take place. There seems to be 
no demand whatever now for Lancashire steel scrap, 
either from Sheffield or from South Wales, and one is quite 
unable to say what prices will be offered when buying 
Dealers here are offering 50s. per ton, but 
they are not anxious to buy at that figure. For heavy 
wrought serap the ironworks in Lancashire are still paying 
75s. per ton, but they do not want much and are rather 
particular as to the quality. For foundry scrap there is 
only a very moderate demand and the prices for common 
qualities are weaker. Fairly good broken machinery metal 
is usually quoted at 75s. to 77s. 6d. per ton delivered, but 
there is a searcity of really first-class ** textile or loom 
cast scrap, and for this as much as 82s. 6d. per ton has to 
be paid. Founders grumble at having to pay more for 
this scrap than for No. 3 pig iron, but they forget that 
formerly such scrap brought nearly the price of Scotch 
pig, and for this they would have to pay at least 99s. per 


ton here 


recomimences,. 


The Ronald Lindsay Johnson Playing Fields. 


On Saturday last what are known as the ** Ronald 
Lindsay Johnson Playing Fields *’ were formally declared 
open by Mrs. W. H. Johnson. These fields owe their 
inception to the late Captain Ronald Lindsay Johnson, 
youngest son of the late Mr. William Henry Johnson—one 
of the partners of the firm of Rd. Johnson, Clapham and 
Morris, Ltd., before it was converted into a limited com- 


all the rates and taxes on the land, together with a surplus 
towards maintenance and upkeep. This assistance has 
enabled the trustees to lay out the field in a most advan- 
tageous manner. Considerable work has been done in 
levelling the ground and a thorough system of drainage has 
been installed, so that it is hoped, no matter how damp the 
season, play will be continuous throughout the year. 





BARROW-IN- FURNESS. 


Hematite. 


There is no improvement in the hematite pig 
iron trade, and as further evidence of the slump in trade 
the North Lonsdale Iron Company at Ulverston has 
damped down a furnace. The stocks which remain in 
makers’ hands are still considerable and the rate of 
clearance is slow. This fact accounts for the further 
reduction in output. At Carnforth the furnace is working 
from day to day and may stop at any time. In Cumber- 
land the position is not so bad, for the steel works are 
taking a fair quantity of the iron produced at present 
Since the beginning of the recent falling off in trade there 


district. There is a certain amount of iron going out of 
the district, the Midlands taking a fair proportion; but 
the orders are small and there is not the slightest inclina- 
tion to order more than is barely necessary. The fall in 
the franc is certainly responsible to a very great extent for 
the present poor trade. There is practically no business 
with the Continent, and, on the other hand, the Continent 
is a competitor. Even in the scrap market the Continent 
has the pull. There is more iron on order for America, 
but the clearances of late have not been heavy. 


Iron Ore. 


The position in the iron ore trade is worse in view 
of the further damping down of furnaces, and the Furness 
district is doing very little. Most of the activity is in 
Cumberland, but even there there is much restriction and 
some of the mines are producing very little. Foreign ore 
is coming in, but in reduced amounts, in view of the poor 
outlook. 


Steel. 


There is nothing fresh to report as regards the 
steel trade. The Barrow rail mills are still idle. The 
Workington rail mills have the L.M.S. order to deal with, 
but fresh orders are necessary to keep them going for any 
length of time. The hoop and small section mills at Barrow 
are better situated for orders and are working regularly. 


Shipbuilding and Engineering. 


The Barrow-built Warren liner Newfoundland, 
which had successful trials a week or two ago, met with a 
mishap when out off Ireland with her first load of passengers 
and mails for Newfoundland. A fault developed in one of 
her pistons and she came back to Belfast, where she 
received attention. This steamer did a knot and a-half 
above her contract speed of 14 knots 








SHEFFIELD. 


(From our own Correspondent.) 
No Improvement in Crude Steel. 


THE condition of things in the raw material and 
semi-manufactured departments of the steel trade shows no 
change for the better. If anything, matters are still worse, 
and the outlook is correspondingly less cheerful. The 
Far Eastern troubles, the depressed state of the coal trade, 
and the great increase of unemployment in the country, 
are all factors which tend to produce pessimism. There 
are many authorities who maintain with confidence that 
things will still right themselves, but the desired improve- 
ment does not yet appear to be on the horizon. The falling 
off in the demand for coal has resulted in cheaper fuel being 
available for manufacturers, and this in turn has been 
followed by reductions in the price of crude steel. Only a 
few weeks ago basic billets went down by 10s. per ton, and 
now there has been a similar drop in Siemens acid billets, 
the minimum quotation for which is £11. These conces- 
sions, however, have not stimulated buying, consumers 
no doubt preferring to withhold all but urgent orders in 
the hope of further reductions. That there is ground for 
such hope is shown by the fact that huge stocks of coal 
and coke exist, which are unsaleable except at heavily cut 
prices. The railway branch is still one of the best employed 
in the heavy steel trade, but it is not nearly in full work. 
Although the home railway companies are not sending any 
of their orders abroad, this is not the case with overseas 
companies, which are placing with this country much less 
work than could be desired. 


The Manufactured Side. 


Those steel firms which make a speciality ot 
colliery requisites are feeling the effects of the coal slump 
severely, as the colliery companies are buying little or 
nothing in the way of stores and equipment. Manufactured 
steel products of the lighter varieties are faring much better 
than the heavy side of the trade. The recovery of the file 
trade is well maintained, and the volume of products now 
turned out is in excess of the pre-war figure. There is much 
activity in various tool branches, particularly spades and 





pany vho was killed in France, May 29th, 1917. Captain 
Johnson, by his will, directed his executors to use certain 
funds for the benefit of the employees of Rd. Johnson, 
Clapham and Morris, Ltd., of which firm he was chairman 
of directors at the time of his death. The executors, 
after a considerable amount of investigation, eventually 
obtained an order of the Lancashire Chancery Court 
which enabled them to purchase 8 acres of land close to 
the Moston Works of the company, where the majority of 
the employees work. This land is situated practically in 
the highest part of Manchester, and is closely surrounded 
by other Corporation playing grounds. The board of 
directors of the company joined themselves with the 


shovels, farm tools, knives, and steel parts for agricultural 
implements. A great deal of the export ground lost by 
these trades during the war has now been regained. The 
home trade in farm and garden tools has enjoyed a good 
season, garden tools particularly having been in such de- 
mand that the productive capacity has been employed to 
its utmost. A considerable demand for tool steel, and tools 
made therefrom, is maintained by the motor and electrical 
industries. The hack saw makers are well employed. 


Cutlery and Plate. 


Depression continues to be the ruling feature in 





trustees 


who are appointed by the Court, in making a 





has been no stoppage of any furnace in the Cumberland | 


, highest class, but these bright patches only accentuate {}, 
darkness of the state of general trade. Exports of cutlery 
in May showed a falling off as compared with April, t}; 
values being respectively £46,579 and £50,484. Included 
in the exports were 72,983 dozens of knives and blades. 
3239 dozens of scissors and shears, 13,261 dozens of safety 
razors and blades, and 3075 dozens of ordinary 
razors. The decline was chiefly’ in safety razors 
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and blades. It is believed that the returns for J yin, 
will show a further decline. Sales of spoons and forks d 
electro-plate, also show a drooping tendency, and a yor, 
| unsatisfactory feature is the reduction in buying  })y 


Australia, New Zealand, and Canada. There is still a good 
sale for cheap spoons and forks, as well as cutlery, but (h. 
volume is not as large asformerly. Increasing competition 
in hollow-ware is reported from Birmingham, where 
a number of articles prices on the pre-war level, or even 
below it, are being quoted. 








Government Contracts. 


| A number of contracts for various supplies | 
recently been given out by the Admiralty and War Off 
| The Admiralty placed orders as follow Britannia mets 
goods, Cooper Brothers and Sons, Walker and Hall, Ja: 
Dixon and Sons (Sheffield), T. Wilkinson and Sons (bi; 
| mingham) ; gun-metal cocks and fittings, W. N. Baines 
Co. (Rotherham) ; medical glass ware, Beatson Clark 
Co. (Rotherham); hydroplanes, Vickers Ltd. (Barr 
The War Office contract for files and rasps was obtained 
Thos. Firth and Sons, and those for tool steel by A. Balf 
and Co. and William Turner and Son. 





A New Colliery Sinking. 


The tale of colliery developments in the W 
Riding of Yorkshire is continually lengthening, and t 
latest news is of an important enterprise at Houghton 
Main, near Barnsley. Advances have been begun whi 
to quote a statement by Brigadier-General Sir J. F. Li 
cock, D.S.O. (chairman of the directors), should he t 
means of providing successful employment for many h 
dreds of men for many years to come.” The enterp: 
consists in the working of the Parkgate seam. The exi 
ence of the coal, at a depth of 780 yards, has been prov 
and sinking operations are now in progress, which ar 
expected to last about two years. They are being carried 
out by Messrs. Blandford and Gee, of Doncaster. It 
anticipated that a considerable depth of water-beari: 
strata will have to be gone through. and in order to ove: 
come this difficulty the cementation process will ly 
employed. There are some interesting features in conne: 
tion with the surface equipment. The engine-house anc 
headgear are of ferro-concrete. Messrs. Markham and (; 
of Chesterfield, are building the engines, which will tx 
capable of performing one wind per minute. Steam will b: 
generated by water-tube boilers, using pulverised fuel. For 
the removal of refuse from the pits. an aerial ropeway cay 
able of transporting 50 tons per hour is being erected 
A coal-washing plant is also to be installed, with a spiral 
separator which mechanically removes the dirt from t! 
coal in a spiral shoot. 


More Coal Items. 


The Dinnington Main Coal Company reports that 
the erection of its new coal washery has proceeded satis 
factorily during the past year, and that the linking up of 
the Dinnington, Maltby, and Rossington Collieries with th: 
Yorkshire Electric Power Company's system has beer 
completed. The sinking of a new pit at Upton, near Pont« 
fract, is causing rapid expansion of the villages of Uy ton 
and North Elmsall, and new works of sewerage and seway: 
disposal are becoming necessary. A Ministry of Healt! 
inquiry was held last week into an application of the Hem 
worth Rural Council for sanction to borrow £17,500 for 
these purposes. It was stated that already 79 houses hax 
been erected at Upton for the colliery company, and that it 
was proposed to erect over 500 more in the two villages 
The colliery company has undertaken to provide som: 
of the money required for the sewerage work free of in 
terest until the rateable value of the place increases. 


An Order for Steamers. 


It is announced that Cammell, Laird and Cx 

Ltd., of Sheffield and Birkenhead, have booked an orde: 
from Elders and Fyffes for two steamers for the passenget 
and fruit trade between the West Indies, Central America 
and Europe. This order increases to nine the number 
vessels which Elders and Fyffes have ordered from Messr- 
Cammell since the war. The order will be beneficial to t!« 
heavy steel trade of Sheffield. 


Cast Iron Houses. 


I hear that Newton, Chambers and Co., Ltd., ot 
the Thorncliffe Ironworks, near Sheffield, to whose demor 
stration pair of cast iron houses I referred last week, hav« 
received an order from the Wortley Rural District Coun 
for the building of six of these houses at Mortomley. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THOUGH prices in the Cleveland pig iron trade ar 
a trifle easier as compared with a week ago, the industria! 
position does not show any further deterioration ; on th: 
contrary, there has been a slight improvement. Th: 
month’s shipments will be swollen by some substantial 
parcels of iron despatched to Denmark this week under old 
contracts, the fulfilment of which has been held up by the 
strike in that country. Moreover, a few export orders 
have been placed for shipment to Baltic ports, where 
delivery is only possible in summer months. At home the 
demand is still very quiet, but the fact that a few foundries 
have been buying iron confirms the view that many ol 





the cutlery and plate trades. A few firms are busy on large 








them are absolutely bare of stocks, and cannot afford to 
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wait any longer. Possibly the view is also taken that prices 
cannot fall any further. There are growing fears of trouble 
in the coalfield, and, of course, if there should even be a 
hint of a stoppage, fuel and pig iron prices would go bound- 
ing up. Thus it seems not to be the time to expect further 
cuts in prices, and Cleveland makers are adhering fairly 
steadily to 73s. per ton as the price of No. 3 G.M.B. to 
home consumers. As much as 74s, is quoted, and has, in 
fact, "been paid for export, notwithstanding the lower 
figures quoted for continental iron. No. 1 foundry iron 
tands at about 77s. per ton, No. 4 foundry at 72s., and 
No. 4 forge at 71s. 6d. 


Hematite Pig Iron. 


There is little change of moment in the East Coast 
hematite pig iron trade. The supply, limited though it is, 
remains fully adequate for the needs of the trade, and, 
indeed, there are ample stocks to dispose of. However, 
makers are not inclined to cut prices any further, and 
although it is not-a minimum 78s, 6d. per ton is an average 
market rate for mixed numbers with 79s. per ton for No. 1 
quality. 


Ironmaking Materials. 


The foreign ore trade is as quiet as ever, and 
2Is. 6d. per ton is merely a nominal c.i.f. price for best 
Rubio ore. Good furnace coke is still quoted at 21s. per 
ton delivered the furnaces, but the market favours 
buyers and discounts are possible. 


at 


Manufactured Iron and Steel. 


Some improvement is to be noted in the manu- 
factured iron and steel trade. By taking very low prices 
steel makers are keeping most of the mills fairly well 
employed. Further substantial orders have been placed 
in this district for heavy steel rails for overseas shipment, 
and there is also a fair number of specifications for con- 
structional On the other hand, it is difficult 
to find employment for the plate mills, and this is the 
slackest section of the trade. There is no material change 
in prices 


material 


The Coal Trade. 


The position of the Northern coal trade continues 
The market this week has pre- 
sented a listless tone in consequence of the annual holidays 
in the Northumberland coalfield, and a lean time is anti- 
cipated until July comes, though even for that month 
operators do not expect any pronounced revival of demand. 
\t the week-end, four more pits belonging to the Pelaw 
Main group closed down after notices had been tendered 
to the men, some 2000 of whom were affected. Other pits 
in different parts of Northumberland and Durham, which 
be nearing the point of closing down, have 
entered into local negotiations with a view to keeping the 
workers employed. In the Durham area alone there are 
now over fifty collieries idle, but this has had no beneficial 
effect,on the balance of output, and even now collieries 
have great difficulty in working five days a week. Ex- 
porters are experiencing a very difficult time. The demand 
from European countries has fallen to very small pro- 
portions, and this is reflected in the shipments of coal 
and coke from the Tyne last week when they showed a 

of 149,379 as compared with the corre 
sponding period of a year ago, the respective totals being 
394,968 tons and 245,589 tons. For a week or two the 
majority of producers are only moderately booked, despite 
the limited output, and buyers can readily secure addi 
tional quantities at easy prices. Best steams continue to 
hold for 16s. 9d. per ton, but there is no pressure. In the 
Durham gas coal trade, all grades are subject to bargaining, 
though some producers still hold out for 18s. per ton for 
best qualities. There is no demand for coke, and the posi- 
tion remains very easy for gas production, but patent coke 
output limited to requirements, and quotations are 
steady 


to go from bad to worse 


seemed to 


decrease tons, 











SCOTLAND. 
(From our own Correspondent ) 


Genera! Inactivity. 


rue passing of time has wrought no change in the 
industrial situation generally, and the position in the steel, 
iron and coal trades in particular is most unsatisfactory and 
discouraging. There little interest in the markets, 
owing to the difficulties in the way of doing a meagre 
turnover, even when the prices quoted are unremunera- 
tive. The slackness in the shipbuilding yards on the 
Clyde has a large influence on business in this area, and 
many steel and ironworks are on the verge of closing down 
until busier times. Balance sheets of public companies 
here and there amply testify to the state of trade during 
the past months, two well-known concerns showing a loss 
of approximately £500,000 and £160,000 respectively, 
while the opinion is often expressed that many others have 
relatively been through just as trying a period. 
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Dull Outlook. 


rhe outlook in the West of Scotland is far from 
bright, and the possibility of industrial unrest is a further 
worry. The state of affairs in the coal trade causes great 
anxiety, and there are rumours of wages troubles in other 
sections of industry. Consequently, consumers are dubious 
about placing orders, while producers are equally cautious, 
though the inclination is to take anything offering while 
business is so slack. The annual holiday season is not 
due for about three weeks yet, but there is a strong pro- 
bability that many concerns will close down earlier than 
usual, probably at the end of the present month. 


Steei. 


Apart from business in sheets, the steel market is 
more or less idle. Ordinary black sheets of the lighter 
descriptions have a fair turnoyer, but the demand for 
galvanised varieties is the bright spot at present. The 
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former are named about £10 per ton, and the latter are 
firm at £17 10s. per ton for 24 b.g., f.0.b. Glasgow. Plates 
and sections are in little or no demand. Boiler plates are, 
of course, unchanged in price, but ship plates and sections 
can be done below the nominal prices of £8 12s. 6d. and 
£8 2s. 6d. per ton respectively. Scrap material is plentiful 
and cheaper. 


Iron. 


The bar iron works are just as they were, Diffi 
culty is met with in securing sufficient orders to maintain 
a minimum degree of employment. Local demands are 
** off,”’ and export is meagre. Re-rolled steel is almost as 
inactive, and prices have to be severely cut in order to 
obtain even small lots. Continental competition is severe, 
and is noticeable in pig iron also. Home-produced pig iron 
is plentiful and easier in price, but considerable quan- 
tities of foreign material are being consumed in this district, 
especially continental basic and foundry. The latest 
consignment of foundry amounted to 1500 tons, which 
arrived about a week ago. Scottish hematite and No. 1 
foundry are named £4 7s. 6d., and No. 3 foundry £4 5s. 
per ton, but easier terms can be arranged. Bar iron is 
unchanged at £11 12s. 6d. per ton for Crown quality for 
home delivery and re-rolled steel bars can be done about 
£8 5s. per ton home or export 


Coal. 


While there a firmer tendency in certain 
qualities of fuel, the general position of the trade is un 
changed. Export business, apart from some demand for 
Lanarkshire splints and Fifeshire steams, single nuts and 
pearls is dull in the extreme, and the home market is no 
better off. Owing to considerable reductions in output, the 
fuels mentioned above have stiffened somewhat in price, 
single nuts and pearls in particular being scarce at present. 
All other descriptions are stagnant, and prices can be 
easily arranged. Aggregate shipments amounted to 
250,732 tons, against 203,295 tons in the preceding week, 
and 249,334 tons in the same week last year 








WALES AND ADJOINING COUNTIES. 
(From eur own Correspondent.) 
Coal Trade Outlook. 


THE position in the steam coal trade has undergone 
no improvement during the past week, and the conditions 
are as quiet and dull asever. At the end of last week there 
were between twenty and thirty idle loading appliances 
at the various docks, and fresh arrivals of tonnage have 
not put a very much better complexion on affairs, as at the 
beginning of this week there were 16 berths idle. The 
demand for tonnage continues to be very moderate and, 
taken on the whole, the position of the collieries is far from 
a comfortable one, except in isolated instances. The fact 
that the future is so unpromising from the labour point of 
view has not so far induced much if any fresh buying of 
coals. The possibility of stoppage of work taking place 
atethe end of July has not influenced foreign buyers to 
operate though, of course, the next week or so may bring 
in some new orders in anticipation of trouble being experi- 
enced in the coalfield. Most people in the coal trade find it 
rather difficult to be anything but pessimisitic regarding 
the future, though hoping for the best. There was a meet- 
ing of the coalowners of South Wales at Cardiff on Monday, 
the proceedings being, of course, private, but it is generally 
understood that the meeting was in favour of giving notice 
to terminate the present wages agreement, and it is fully 
believed that the Central Council of the Mining Associa- 
tion of Great Britain, following out the wishes of most of 
the district associations, will decide this week to adopt the 
course of serving the notices necessary to end the agreement 
on July 3ist. 


Coalfield Items. 


The trouble in the coalfield mentioned last week 
affecting the miners employed at the Llanbradach pits 
did not last long, as the workmen decided to resume, in 
view of the decision of the management not to negotiat« 
until they were back at work. It was feared at one time 
that a serious stoppage was imminent at the Tredegar 
collieries. About 2000 men employed at the Markham 
Colliery came out owing to a dispute which concerned very 
largely rival trade unions, but the stoppage only lasted 
24 hours. About fifteen hundred miners are affected by 
notices which have been given to terminate their employ- 
ment at five collieries of the United Anthracite Company, 
and which were due to expire the middle of this week. The 
dispute centres round a question of alleged victimisation 
Turning to North Wales the co-operative experiment at the 
Vauxhall Collieries, Ruabon, has come to an end and work 
has been stopped. This took place on Wednesday of last 
week. It was officially announced that while output 
had increased under the scheme and working costs reduced 
it was impossible to continue the arrangement owing to the 
fall in the price of coal. The proprietors have offered to 
reopen the collieries if the men will accept the proposal 
that the slack price payable on 5 per cent. of cach man’s 
output shall be applicable to the whole of the slack raised 
without prejudicing each man’s right to the minimum of 
%s. 5d. per shift. 


South Wales Miners’ Federation Affairs. 


The annual conference of the South Wales Miners’ 
Federation is being held at Cardiff this week, and most of 
the resolutions which have been framed by the various 
lodges to come up for discussion are of the somewhat 
hardy annual type, such as “ six-hour day to reduce un- 
employment,”’ that the seven-hours day be strictly observed 
in order to prevent overtime, and that a five-day week be 
put into operation. Others press for nationalisation, and 
another advocates a levy of ld. per ton on coal raised for 
the purpose of pooling it to assist non-paying collieries. 
The balance sheet of the Federation shows that last year 
the total receipts were £120,977, of which £112,827 repre- 
sented members’ contributions. The total expenditure 
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came to £125,373, and the total worth of the funds on 
December 31st last stood at £97,922, as against £102,318 
a year previous. The heaviest expenditure last year was 
in respect of relief for unemployed miners, the total amount 
distributed in grants and strike pay and lock-put pay being 
£69,460, compared with £32,592 in 1923. The membership 
on December 31st last was 148,469, as against 147,611 the 
previous year. 


Tin-plate Troubles. 


The tinmen in the South Wales tin-plate industry 
decided at an unofficial meeting at Swansea on Saturday to 
tender notices on July 6th next in furtherance of their 
wages demand. There were about 200 delegates present, 
representing about 55 per cent. of the workmen. Hobpes are 
entertained that the trouble will be smoothed out. There 
was also a meeting of the workmen's side of the Joint Indus- 
tria] Council of the tin-plate trade on Monday Jast, when 
matters affecting every department in tin-plate works were 
discussed with a view to their being presented for con 
sideration by the joint standing committee of the Council 


Dock Dues. 


Some months ago a_ valuable 
granted by the Great Western Railway Company to owners 
of vessels using the docks at Cardiff, Penarth and Barry, 
by which vesse!s were enabled to move from one dock to 
another within the Customs port of Cardiff without im 
curring double dock dues, the only extra charge being a 
locking fee. This week an influential deputation has inter 
viewed the chief docks manager of the company to advo 
cate an extension of this concession to the other ports in 
South Wales, as this would give greater elasticity to the 
trade. The representatives of Newport urged that, in any 
event, if the arrangement could not be made to apply to al! 
ports as a w hole, Newport should be included in the arrange 
ment. 


concession’ Was 


Current Business. 


Business on the steam coal market has been at a 
very low ebb during the past week, and the market displays 
easiness all round. The demand from abroad is meagre in 
the extreme, and is badly affected by the adverse con- 
ditions of the foreign exchanges. Prices in all grades are 
irregular, and the competition for orders is very keen. 
Anthracite coals are somewhat weaker. A feature of the 
market is the sharp advance in the price of pitwood. Ther 
is a scarcity of supplies, and it is understood that this is 
likely to continue for several weeks. A good deal of the 
pitwood labour employed in France is at the present time 
engaged temporarily in agriculture. Whereas a week ago 
the price was round about 26s., quotations are now approxi- 
mately 30s. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 


Agreement Notices. 


THERE is to be a special meeting of the Conciliation 
Board for tne South Wales coal trade on Monday. It has 
been called by the emplovers’ side in order to enable the 
necessary steps to be taken to terminate the national wages 
agreement and the local agreements conforming with it 
It is expected that the workmen's representatives will 
request the owners to state their proposals so that negotia- 
tions can be started, and it is likely they will ask for infor- 
mation to whether any arrangement to be 
by way of national negotiations resulting in a national 
agreement or by district settlement. The miners 
opposed to any sectional agreement 


as new is 


are 


Colliery Sale. 
It is reported that Guest, Keen and Netticfolds. 
Ltd., have sold their interest in the Cyfarthfa colliery at 
Merthyr. This colliery has been idle since September 
last. When working about 2000 men are employed. 








CATALOGUES. 


Detco-Remy anv Hyatt, Ltd., 111, Grosvenor-road, 5.W. 1. 
—Leaflet giving details and prices of the Hyatt lineshaft bearings 
and fittings 


Reavers axp Co., Ltd., Ranelagh Works, Ipswich 
Pamphlet No. 127, describing the firm's vertical, two-stage, 
double-acting air con.pressors. 

THE Moniror"’ Parent Sarery Devices, Wallsend-on- 
Tyne.— Booklet entitled “Safe Working of Air Compressors 
describing the *‘ Monitor "’ safety device. 

T. C. Jones anv Co., Ltd., Shepherd's Bush, W. 12.—Hand 


and machine tool catalogue G 12/25, illustrating and describing 
the tools kept in stock for the general engineer and the con 
tractor. 


Tae Dusmirer Conprenser Company, Ltd., Victoria-road, 
W. 3.—List A 12, describing the Dublier mica condenser type 
610 ; and List A 13, describing the Dublier ‘* Vanicon " variable 
air condensers 

Tue Enouisn Exvecraic Comrany, Ltd., Queens House 
Kingsway, W.C. 2.—Publication No, 494 entitled Electri« 


; publication No. 471 on truck type 


Locomotive Equipments ” 
340 containing illustrations 


switchboards ; and publication No 
of electric winding plants. 





Society or Moron MANUFACTURERS AND TRADERS.—At a 
meeting of the Council of the Society of Motor Manufacturers 
and Traders, Ltd.. held on June 18th, the following were elected 
as officers of the Society for the current year :—President, Sir 
William M. Letts, K.B.E.; vice-presidents, Mr. R. W. Mandslay 
and Mr. W. Peto; honorary treasurer, Mr. Leslie Walton 
The following were elected members of the Finance Committee : 


Mr. L. Walton (chairman), Mr. H. G. Burford, Colonel J. A 
Cole, Colonel J. Sealy Clarke, Mr. H. M. Hobson, Sir W. M 
Letts, K.B.E., Mr. H. Shankland, Mr. J. K. Starley, Mr. H. E. 


Timeon, and Mr. G. M. Young 
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C Pri for M a 
urrent Prices for Metals and Fuels. 
TRON ORE. STEEL (continued). FUELS. 
N.W. Coast— N.E. Coast— Home. Export. SCOTLAND. 
Native 20/- : oO OOO “OS Olesen. ¥ Export 

(1) Spanish . 21+ Ship Plates slo 4... .. = (f.0.b. Glaagow)}—Steam 14/3 

(1) N. African 21/- Angles .. .. « mm Bika _ s ‘ EU .. 15/~ 

N.E. Coast— = Fintes .. +e 0. = i " Splint 15/9 to 18/9 
Native .. ° _ eam ~ os $s 6. ” - Trebles .. 15/- 
Foreign (¢.i.f.) 21,6 a .. a h-~ dy sae . Pa Doubles .. 14) 

Fish-plates .1215 0. ti ; sas 
- Channels. -10 5 0. DO 6) pete, . 
Hard Billets 900. — 
f.o.b. Ports ee 14/3 
PIG IRON. Soft Billets 710 0. 7 a a 
Home. Export. | N.W. Coast— 6 »  Trebles .. 15/- 
fad £8. d. Barrow— 5 Fivesaire— 

(2) Scortanp— Heavy Rails .. 8 15 of. : ee —_ (f.0.b. Methil or Burnt- 

Hematite.. .. 460 _ Light ,, 9 0 Otc 9 5 0 island)—Steam .. 13/- to 15/6 

No, 1 Foundry 460. -- Billets .. 8 0 Otoll O OF Screened me 21/6 

No. 3 Foundry 4 0. —_— MaNCHESTER— Trebles . , 15/- 
Bars (Round) 9 0 Otol0 0 0 Doubles .. 13/ 

N.E. Coast— » (others) 810 Oto 9 0 0 Singles 13/3 
Hematite Mixed Nos. 318 0. 318 0 Hoops (Best) - a 15 0 © | Loratans— 

No. 1 318 6. 318 »» (Soft Steel) 1315 0. 13 10 0 (f.0.b. Leith}—Best Steam .. 14/3 
ee eee — Secondary Steam 13/9 

— o> m. an a »» (Lancs. Boiler) .. 12 10 0. ‘as Trebles 14/- 
Silicious Iron .. 3.17 0 3.17 0 | Suxrrmip— aren _ 
No. 3G.M.B. .. 313 0 313 0 Siemens Acid Billets .. 11 0 0. ~ Singles te aeons 13/3 
No. 4 Foundry 312 0. 312 0 Bessemer Billets -@ @ @.. - ENGLAND. 

No. 4 Forge 3110. 311 0 Hard Basic .. . 9 0 Ot. 9 5 0 (8) N.W. Coast— 

Mottled .. — _ Intermediate Basic 8 0 Oto 815 0 Steams .. 26/- 

White a —_ Soft Basic 715 0. = Household 45/— to 58/4 
Hoops... WD © © ox ‘ — Coke 28/- 

MipLanps— Soft Wire Rods 910 Otoll 0 0 NoRTHUMBERLAND— 

(3) Staffe.— MipLanps— Best Steams 16/6 to 17/- 
All-mine (Cold Blast) 110 0. — Small Rolled Bare — i oe oe _ Second Steams 16/3 to 16/6 
North Staffs. Forge .. 317 6. — Billets and Sheet-bars .. 615 0to 7 0 0 Steam Smalls .. 10/6 to 11/9 

Re » Foundry.. 4 7 6. - Sheets (20 W.G.) .. 1110 Otol2 0 0 be iy 15/6 to 16/6 
Galv. Sheets, f.0.b. L’pool 16 10 0t016 15 0 ousehold 23/6 to 25/-. 
"womewe es ste. = Re 5.5 ss ws cs) BB Oe Oe Dunsam— 
Fes see ta Joiste 8 7 6to 815 0 Best Gas 18/- 
" - Tees 9 7 6to 915 0 Second .. 15/6 

(3) Derbyshire— Bridge and Tank Plates 9 0 Oto 9 5 0 Household... 23/6 to 25/- 
No. 3 Foundry 31l 6to3 12 6 Boiler Plates . .13 0 0. _ Foundry Coke “ 19/3 
Forge 2.8. _ Surrrietp— Inland. 

Best Hand-picked Branch . 30/- to 33/- — 

(8) Lincolnshire— Barnsley Best Silkstone - 26/- to 27/- _ 
No. 3 Foundry oe. NON-FERROUS METALS. Derbyshire Best Brights . 23/- to 26/- = 
No. 4 Forge 313 @. —_ Swansza— * o Howe .. .. 31/-to%3j/- — 
Basic oh 313 @. ae Tin-plates, I.C., 20 by 14 19/6 to 19.9 ‘i » Large Nuts . 17/6 to 20/- _ 

Block Tin (cash) 252 5°0 a » Small . 12 to 1l4/- on 

(4) N.W. Coast— o (three months) 254 7 6 Yorkshire Hards .. I6O- — 

N. Lancs. and Cum.— Copper (cash) : 59 17 6 Derbyshire ,, .. 17/6 to 21)- — 

(‘ 12 0(a) a » (three months) 60 17 6 Rough Slacks . 10/- to 12/6 — 
Hematite Mixed Nos. 414 6(6) - Spanish Lead (cash) . 33 7 6 Nutty ,, 8/6 to 10/- -—_ 
\s 0 O(c) _ so (three months) 3215 0 Smalls .. ; 3/6 to 5/6 — 
a Spelter (cash) oe ee 2465 0 Blast-furnace Coke (Inland)* — a 
» (three monthe) 10 0 o +» (Export) f.o.b. 16/- to 16/6 
MANUFACTURED IRON MaNCHESTER— _ 
Copper, Best Selected Ingots 63 10 0 — — @ Sees wae 
Home. Export. » Electrolytic . 6410 0 Best 8 k — 25/6 to 26/- 
£«d. $a d. » Strong Sheets .. 9 0 0 - 24/6 to 26/- 
ScoTtaNp— » _ Tubes (Basis Price) eo: Best Dey Large 5. .. 24/6 to 25/- 
Crown Bars 1112 6. _ —— 0 011} : Dry a 23/- to 24) 
Condense: Ordinary Large % j- 
Beat = - ice Mecties ° se ~ Best Black Vein Large 24/- to 24/6 
N.E. Coast— € vines Western Valley oe ce oe 23/6 to 24/ 
* » Foreign .. 34 10 0 
Common Bars aw 6. _ Best Eastern Valley Lamp ah 23/- to 24/- 
Ordinary ar 22/6 to 23/- 
Lanxcs.— Z Best Steam Smalls 14/- to 15/ 
Crown Bars .. 36@eé6. _— FERRO ALLOYS. Ordinary = 13/— to 14/ 
Second — _— 1110 0. _ : 7 Washed Nuts 20/- to 27/6 
15 0 0 1415 0 (AU prices now nominal.) 
Hoops . 3 No. 3 Rhondda Len . 26/6 to 27/- 
Tungsten Metal Powder .. 1,8 to 1/9 per Ib. Smalls 16/6 to 17/- 
8. Yorxs.— Ferro Tungsten... .. 1/5 to 1/6 per Ib. No. 2 ™ Large .. 21/- to 22/- 
Crown Bars 13 00. — Per Ton. Per Unit. a of Through 18/- to 20/- 
Best ,, 13 10 6. —_ Ferro Chrome, 4 p.c. to 6 p.c.carbon £24 0 0 8/- ” = Smalls 11/- to 12/- 
Hoops 1410 0. in os 6p.c.to8p.c. ,, £23 5 0 7/9 —— Coke qunpent).. ‘0 i- to 45/- 
” 8 I! ” 
MipLanps— ania Ope. =e 8 “« Furnace Coke — 25/- to 30/- 
wn Bars .. . $76. - - yostally Retined Patent Fuel cert 22/- to 26/- 
Cro » Max. 2p.c.carbon .. £43 0 0 15/6 ‘ 
Marked Bars (Staffs. ) 1410 0. _ one £200 17/- Pitwood (ex ship) .. 29/- to 30/- 
Nut and Bolt Bars =~ 2. See _ gat hss = Swansza— 
, > » oo 0.70 p.c. euten £57 10 0 19/- 
Gas Tube Strip 1215 Otol3 0 0 inten 1/5 per Ib Anthracite Coals. 
—— Best Big Vein sang 40/— to 42/6 
ais — Metallic Chromium ee 4/— per lb. 32/6 to 37 
Seconds .. 2 16 
Ferro Manganese (per ton) £15 for home, Red Vein. . 27 /- to 30/— 
STEEI. ve £15 for export Machine-made Cobbles 50/- to 52/6 

» Silicon, 45 p.c. to 50 p.c. £12 15 Oscale 5/—per Nute. 50 54 
(6) Home. (7) Export. mar ws I to 64/- 
sae fad 75 p.c. £22 10 Osoale 6/- Beane mh 
(5) ScoTtaxp— "~/s ap a bl aed irae 21/- to 23/- 
Boiler Plates .. ee 1210 @. _— ” Vanadium. . 16/- per Ib Rubbly Culm Be Po he oo 

Ship Plates, jin.andup.. 8 12 6. _ +» Molybdenum .. .. .. 7/— per Ib, y 
. . Steam Coals : 

Sections .. . 6. _ »» Titanium (carbon free) .. 1/— per Ib, Large 21/- to 24) 
Steel Sheete, under ai Nickel (per ton) 3 £175 te “4 
Seconds .. 20/— to 21/- 

tojin. .. . 10 0 0. Cobalt .. . 10/3 per Ib. Smalls 10/- to 13/ 
te (Gal. Cor. 24B.G. -- aie ae 4 a 
Sheets ( r. ) 17 10 0 Aluminium (per a. £130 0 Through 16/- to 19/- 


(1) Delivered. 


(2) Net Makers’ works. 


(3) f.0.t. Makers’ works, approximate. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


als are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
t Latest quotetions availeble. 


according to enalysis ; open market, 16/6 to 18’- at evens. 


(a) Delivered Glasgow. 





(4) Delivered Sheffield. 
(7) Export Prices—tf.o.b. 


(9) Per ton f.0.. 


Glasgow. 


(5) ee Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 


* For blast-furnaces only, 16/6, with fluctuations 


(b Delivered Sheffield, 





(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Engineering Outlook. 


THe only thing that offers hope of a temporary 
improvement in the iron, stee! and engineering trades is 
the strike in the Charleroi district, which threatens to 
extend to other metallurgical centres in Belgium, and it is 
believed that if the dispute is not settled shortly it will 
have the effect of diverting business to this country. There 
has certainly been a little more activity in some depart- 
ments, but makers do not attach much importance to this 
slight recovery, which can hardly be maintained in view 
of the collapse that is taking place in the economic situation 
generally. Great efforts nevertheless continue to be made 
to profit from the falling franc to sell iron and steel abroad, 
and a significant feature is the success of Messrs. Schneider 
et Cie., of Creusot, who, in the face of severe competition, 
have secured a contract from Egypt for the supply of five 
locomotives and tenders. This is the first time that Egypt 
has purchased locomotives in France since 1910. Another 
incident showing the trend of events is the Italian protest 
against the French prohibition of scrap iron exports. 
Until recently the prohibition applied to all countries 
except Italy, which has been taking increasing quantities 
of scrap iron until the total for last year reached 300,000 
tons. In view of the commercial arrangements being come 
to with other countries, an exception can no longer be made 
in favour of Italy, and it has therefore been decided to 
limit the yearly total of exports to 300,000 tons, the 
amount allotted to Italy being 10,000 tons. 


Forestry and Engineering. 


So far as the destruction of forests influences 
climate, the development of a vast timber industry in 
Africa may very well affect the engineering problems that 
will have to be dealt with in the future. According to 
M. Maurice Mangin, Inspector of Forests, who has recently 
returned from a mission in French West Africa, the havoc 
being wrought in the accessible forests in the Senegal, 
Mauretania, Sahel, and the French Sudan is having so 
serious an effect upon the climatic conditions that some- 
thing will have to be done to replace the trees which are 
being cut down. M. Mangin declares that the destruction 
of the forests is disturbing the equilibrium of the elements 
which determine climate and is seriously compromising 
the future of colonial agriculture. There is a much less 
rainfall than formerly and a more frequent flooding of 
rivers, while the desert area is steadily extending south- 
wards. While not discouraging the attempts to develop 
a valuable colonial timber industry, he declares that West 
Africa can only be saved from becoming a barren waste 
by making afforestation a necessary complement to the 
timber trade 


Foreign Trade. 


The returns of foreign trade during the first five 
months of the year again show curious discrepancies in 
values and tonnage as compared with the totals for the 
similar period of 1924. The total value of imports was 
15,845 million francs, a decrease of more than 827 million 
francs, the only improvement being in manufactured goods, 
which amounted to 2178 million francs. The value of 
exports was returned as 18,117 million francs, a diminu- 
tion of 241 million francs. This contraction was due 
entirely to foodstuffs, for there was an increase alike in 
the exports of raw material and of manufactured goods, 
the latter amounting to no less than 10,906 million francs. 
This figure exceeded the value of raw material imports. 
In tonnage there was an all-round contraction of imports 
which totalled 18,918,055 tons for the five months, or 
4,608,759 tons less than in the corresponding period of last 
year. The exports totalled 12,609,321 tons, an increase 
of 1,366,430 tons, which was almost entirely due to raw 
material, the total of which was 10,489,387 tons. Manu- 
factured goods also improved to 1,577,585 tons, or nearly 
three times more than the imports. Nevertheless, the 
values of imports of manufactured goods increased to a far 
greater extent than the exports, thereby implying that they 
were influenced by the exchange rate in the case of imports, 
while a considerable amount of selling must have taken 
place abroad at lower prices. 


Maritime Week. 


Every year there is held a “ maritime week” 
with a view of stimulating interest in the development of 
the merchant fleet, and at the recent meeting at Cette 
prominence was given to the works being carried out on 
the Etang de Thau upon which the port of Cette is 
situated. As is the case with the Etang de Berre, which 
is being turned into a vast industrial centre where chemical 
factories, oil refineries, shipbuilding yards and other great 
enterprises have been created, the establishment of similar 
works on the Etang de Thau will give considerable impor- 
tance to Cette. The Cette canal is to be widened and the 
canal through the Etang de Thau will be deepened to allow 
of sea-going vessels penetrating into the lagoon and berthing 
alongside wharves belonging to the factories. 


Nationalisation of Mines. 


Although the present Government is morally 
bound to carry through the extensive Socialist programme 
of industrial ‘* reforms,”’ it has so far failed to do much more 
than its predecessors, for while the Socialist majority will 
readily adopt the measures introduced, it is generally found 
impossible to put them into effect. The Government has 
therefore been obliged to relax its efforts to impose an eight 
hours’ day in the merchant marine and to secure control 
over the railways. It is hardly likely that any better 
result will attend the efforts to bring about a nationalisa- 
tion of the coal mines. A Bill to that effect will be intro- 
duced shortly and is being condemned by the commercial 
bodies throughout the country, but if passed it will doubt- 
less share the fate of many other Socialist measures and 
will be shelved because the country is absolutely opposed 
to the State embarking upon new industrial enterprises. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at 1s. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


Office, 
W.C., 


INTERNAL COMBUSTION ENGINES. 
233,924. July 9th, 1924.—Scavenoine Pumps, M. Gatti, Via 8. 
Maria Valle 3, Milan, Italy. 

In this engine each working cylinder is provided with an 
auxiliary cylinder and the two pistons are connected to the same 
crank. In the position shown in the drawing scavenging air is 
free to blow right through the two cylinders, from the supply A, 
up the auxiliary cylinder, through the ports B and to the exhaust 


N° 233,924 





C. When the ports C and D are covered by the pistons com- 
pression starts and continues equally in both cylinders until the 
auxiliary piston covers the ports B. Compression in the auxiliary 
cylinder is then intensified by the reduction in the volume and 
provides high-pressure air for spraying the fuel into the working 
eylinder through the jet E.— May 21st, 1925. 


TRANSMISSION OF POWER. 


234,014. January 13th, 1925.—Hypravciic TRANsMIssION, 
L. Renault, 15, Rue Gustave Sandoz, Billancourt (Seine), 
France. 


It is claimed that with this hydraulic transmission gear the 
torque produced is, within limits, inversely proportional to the 
resistance of the driven shaft. The driving shaft is marked A 
and the driven shaft B. On the driving shaft there is fixed an 


N*® 234.014 





impelier C which delivers jets of liquid on to the bladed wheel D 
on the driven shaft. The inlet of the impeller is extended as a 
hopper E, which is loose on the shaft and is held in an upright 
position by the counterweight F. The casing G is provided with 
buckets H and is rotated by the gearing J so that it constantly 
replenishes the supply of liquid to the hopper and impeller. 
May 2ist, 1925 


MEASURING AND TESTING INSTRUMENTS. 


234,009. December 30th, 1924.—Warter Levet 
Boizard, 10, Rue Commines, Paris, France. 

The object of this invention is to make the water level more 

easily readable, and for this reason the inside face of the glass is 


Gavegrs, R 


N®234,009 





provided with a prismatic rib A, while the outside is formed with 
a convex or lens-shaped face B. The essential feature is the 
arrangement of both these faces below the general surface of the 
glass, so that the edges, where the water-tight joint is made, 
ean be readily trued up.— May 21st, 1925. 








TELEGRAPHS AND TELEPHONES. 


233,746. January 15th, 1924.—Tevevision, E. E. F. d’Albe, 
The Hermitage, Portsmouth-road, Kingston-on-Thames. 
According to this scheme for the transmission of pictures the 
image A is illuminated by a source of light B and after passi 
a condenser C is transmitted through a filter D and lens E 
on to a silenium cell F. A detail of the filter D is given 
in Fig. 2, from which it will be seen that it comprises a series of 





N° 233,746 
D (le Gr 
Fig. 2. | 
~ , . “i 
~ Fig. 3. 7 , 
= SZ ‘ Pail _H 
Z _* — n. oi F 
/ ea al : - . 


\S < 
a 
‘CG 


cylinders partly opaque and partly transparent, all rotated at 
different speeds. The resultant medley of sounds produced in 
the selenium cell is transmitted to the distant station by any 
convenient means and is reproduced in a “loud speaker "’ as 
shown in Fig. 3. The sound vibrations of the loud speaker pro- 
duce sympathetic vibrations in a bank of resonators G illuminated 
from a source of light and a corresponding image is produced 
on the screen H.— May 15th, 1925. 


MINING MACHINERY. 


233,972. October 17th, 1924.—A Sevr-Lupricatinec Haviacs 
Putiey, R. Aytoun, 184, High-street, Dalkeith, Scotland. 
The lubrication of this guide pulley is effected by one or more 
small wheels A arranged in a cavity in the wheel and cast in place. 


N° 233,972 











The periphery of the wheel is provided with teeth B that mesh 
with teeth cast on the underside of the cover plate C. The skirt 
D of the wheel picks up oil from the cavity ot the wheel and 
delivers it to the top of the bearing pin.— May 2lat, 1925. 


TRAMWAYS AND RAILWAYS. 

233,961. September 23rd, 1924.—Ort-neTaminc Devices, 
H. A. Gill, 51-52, Chancery-lane, London, W.C. 2. 

This invention is concerned with the prevention of oil creeping 

along the axles of railway wagons from the axle-boxes. It com- 


N°233,961 














prises a ring A, with one or more grooves, fixed on the axle and 
running between rings BB attached to the axle-box. It 
stipulated that the clearance between the edges of the ring A 
and the faces of the rings B B shall be such that “ the narrow 
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space will be bridged by the oil which collects at the periphery of 
the walls of the grooves due to centrifugal action so as to torm a 
gutter which conducts any additional oil over the inner surface 
of the bearing casing or packing shields into an oil container.’’— 
May 21st, 1925. 


MOTOR CARS AND ROAD TRAFFIC. 


233,967. October 3rd, 1924.—-Srzam Tractor Borers, A. 
Wallis, Wallberry, Crormwell-road, Basingstoke. 


N°? 233,967 





claimed to be cheaper in construction than usual forms, Its 
design is so obvious in the drawing that no description is required. 
May 2ist, 1925. 


MISCELLANEOUS. 


234,029. February 27th, 1925.—Scrrw-pown Vatves, R. A. 
Hopkinson and J. Hopkinson and Co., Ltd., Britannia 
Works, Huddersfield. 

This invention relates to valves of which the seating is held in 
place in the body by means of a cage-like extension ot the bonnet, 
and is intended to provide a more secure clamping ot the seating 
ring. As illustrated, the cage has the annulus A connected to 


N° 234.029 








\ 


the upper portion B by bars or ribs as ( Che under surface | 
ot the annulus A is made flat, as shown, and abuts upon the valve | 
seat D. But the upper surface of the annulus is arched at E in | 
the bridge-like portions between the bars or ribs C, or is made to 
such a configuration as will give a varying depth of metal and 
thus provide a substantially uniform pressure upon the valve 
seat D over the whole under surface of the annulus.— May 21st, 
1925. 


234,154. January 19th, 1924.—IMPROVEMENTS IN AND RELAT- 
ING TO SMOOTHING CONDENSERS FOR CONTINUOUS-CURRENT 
Crecutts, Norman Lea and Radio Communication Com- | 
pany. Ltd., 34, Norfolk-street, Strand, W.C. | 

This invention relates to so-called smoothing condensers 
employed for the purpose of reducing the amount of ripple or | 
other periodic disturbance occurring in electrical circuits, as, 
for example, in those employed for feeding a thermionic valve 
oscillator from an alternating-current source. Artificial ohmic | 

leaks or resistances are connected across the separate units of a 

multiple condenser, with the object of eliminating the effect 

of variable leakages, and to thus ensure the maintenance of a 

suitable potential distribution between the units of the con- 

denser under working conditions. For smoothing purposes 
the steady load introduced into the circuit by these artificial 
leaks R, which, as shown, are all in series, will not as a rule be 
objectionable, and it is clear that the leakage to be introduced 








| execution of work connected therewith : 


EN D 


| 
need only be large as compared with the leakage inside a con- 
| 


denser unit. In the diagram, the internal “ accidental "’ resist 
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This boiler is intended for road rollers and tractors and is | 


ae 


|} ances of the condensers are represented by Rl, R2, R3, R4. 


May 10th, 1 





The theory of the idea is described. 


» 





3,962. September 24th, 1924. 
Wilden, Takusstrasse 95, Bikendorf, Cologne, Germany. 
With this separator the magnetic material is not merely 


allowed to drop off as the field diminishes in intensity, but is 
actually repelled by a sudden change in the polarity of the field. 


The repulsion is effected by the passage of a series of pairs of 


electro-magnets, each pair of which has normally a north and a 


south pole, in front of another electro-magnet which is sufficiently 
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Maenetic Separators, B. 


Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
| should reach —— on, or before, the morning of the Wednesday 
| of the week ing the meetings. In all cases the TIME and 
| PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY 


Puysicat Soctety or Lonpox.—Imperial College of Scienc« 
south Kensington, 8.W. 1. Papers, ‘* The Electrostatic Capacity 
of Two Spheres when Touching One Another,’ hy Dr. Alexander 
Russell, F.R.S.; ‘ An Investigation of the Control Condition 
|} under which Newton's Law is Valid for the Emission ot Heat 
| from Electrically Heated Wires,” by Miss 8. Marshall and Mr 
| J. O. C. Viek; “* Condensation Nuclei Produced by the lum 
nation of Air-Halogen Mixtures,” by Mr. Ivor Jones. 5 p.m 


Nortsa or ENGLAND INstrIruTE OF MINING AND MECHANICAI 
| Enotneers.—The Lecture Theatre of the Institute, Newcasth 
|} upon-Tyne. Papers: “‘A Few Notes on the ‘Safety First 
| Movement,” by Mr. Paul 58. Lea; and “ The Seientifie Contro! 
| of Coal Washing by the Combined Application of Ash Chara: 
teristic Curves and X-ray Examination,” by Mr. J. Lesli 
Thomson. 2.30 p.m 


| 
| SATURDAY, JUNE 27ru. 
| 





MONDAY, JUNE 29ra. 


MANCHESTER GEOLOGICAL AND MINING Socrety.—Visit to 
the Preesall Salt Mines near Fleetwood. Train leaves Man 
chester (Victoria Station) 8.45 a.m. 


TUESDAY, JUNE 30rn, AND THURSDAY TO 
SATURDAY, JULY 2np To 4tH 


INstiTUTION oF WatTeR EnNoineers.—-Thirtieth 
general meeting. For programme see page 719 


Surniimner 


WEDNESDAY, JULY Ist 


British Waterworks Association.—The Council Chamber 
the Guildhall, London. Fourteenth annual general meetin 


THURSDAY, JULY 2np. 
INSTITUTION OF ELecTricat ENorneers.—At the Natural 
History Museum, Cromwell-road, London, 8.W. Conversazione 
8.30 p.m, 


TUESDAY TO FRIDAY, JULY 7ru vo l0ru 


INSTITUTION OF MECHANICAL EN JINEERs.—Summer meeting 
in Newcastle. Paper, ** Three-cylinder Simple Locomotives 
by Mr. H. N. Gresley, Member of Council 


powertul to neutralise the magnetism in the pairs of poles and to | 


cause all the poles of those pairs to beeome of the same sign. 
The neutralising magnet A is arranged at the point at which it 
is desired to discharge the particles of magnetic material, which 
have been picked up by the separator, and the effect of making 
the pairs of poles of the same polarity is to repel those particles 
from the poles and to eject them from the machine.—May 
2ist, 1925. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. | 


Esener Wyss ano Co. 8.A., of Zurich, ask us to announce 
that they have opened offices at 74, Bath-street, Glasgow, C. 2. 

Perrin’s Limrred asks us to announce that on June 29th 
it is moving its offices fr@m 15, Catherine-street, London, W.C. 2. 
to Astor House, Aldwych, London, W.C. 2. 


We are asked to state that Mr. Thomas Fender has, on 
medical advice, retired from active service with Vickers Ltd., 
but that he will retain his position as Special Director, to which 
he was appointed in 1919, for a further period of two vears in 
order that the board may have the benefit of his expert advice. 


Tue Export Credits Department ot the Department of Over- 
seas Trade will remove on Monday, the 29th inst., trom 
73, Basinghall-street, E.C. 2, to 30-31, King-street, Cheapside, 
E.C. 2. The present telephone number (London Wall 4713) 
and telegraphic address (‘* Exportered "’) will remain unchanged. 





Georee Kent, Ltd., informs us that it has decided to transfer 
its sales branch from 199-201, High Holborn, London, W.C. 1, 
to Luton, and asks that all correspondence should be addressed 
to it at Biscot-road, Luton, as from July Ist next. At the present 
London office there will be a small staff and one of the directors 
will always be in attendance. 


Tue Air Ministry announces that Sir Samuel Hoare, Secretary 
of State for Air, and Sir Philip Sassoon, Under-Secretary of 
State for Air, with their personal staffs, have removed their 
offices from Adastral House, Kingsway, to Gwydyr House, 
Whitehall, which will in future be their official address. The Air 


| Ministry as a whole remains at Adastral House. 








Mopet Foro or GENERAL CONDITIONS OF CONTRACT (EXPORT) 

The Institution of Electrical Engineers has issued the two 
following additional sets of Model Conditions of Contract for 
the supply of plant and materials (excluding cables) and the 
—B1. Conditions recom- 
mended for use in connection with export contracts (delivery 
f.o.b.). B2. Conditions recommended for use in connection 
with export contracts (including complete erection or supervision 
of erection). Copies of each may be obtained from the Secretary 
of the Institution, Savoy-place, Victoria Embankment, London, 
W.C. 2; or from the publishers, E. and F. N. Spon, Ltd., 57, 
Haymarket, London, 8.W. 1, at one shilling per copy post free. 








OF VOL. 








CXXXIX. 


THURSDAY, JULY rua 


Dieser Exoine Users’ Association Frown Hall, Mailen 
head. Summer meeting. Notes on The Working ot the Rustor 
Mechanical Injection Engine,’’ by Mr. C. O. Milton, will be sul 
mitted for discussion. Members desiring to see the Rust« 
mechanical injection engines at the Maidenhead Corporation 


| electricity works can do so earlier in the day. 3 p.m 
| 
SATURDAY, JULY lire 
INSTITUTION OF MUNICIPAL AND CouNTY ENuINreRS Town 


Hall, Westeoe-road, South Shields North-Eastern Dis 


meeting. Il a.m 





CONTRACTS. 


Cam™ett. Larrp anp Co., Ltd., of Birkenhead, have received 
an order tor two steamers from Messrs. Elders and Fy ffes for 
passenger and fruit trade between the West Indies, Central! 
America and Europe 


INTERNATIONAL ComBusTIOoNn, Ltd., announces that informa - 

| tion has just been received to the effect that its associated con 
pany, International Combustion Engineering Corporation, of 

| New York, U.S.A., has secured the contract for installing a larg 

| low temperature distillation plant for the Milwaukee Electri: 

Light and Power Company 


Tae Vickers-Sreartve Borer Comeany, Ltd., Bank 
Buildings, 20, Kingsway, London, W.C’. 2, has recently received 
| orders for boilers, &c., from the municipality of Bloemfontei: 
Electricity Supply Department, the Calcutta Corporation 
Electric Supply Department, the Thames Board Mills, Ltd 
Purfleet, the City and County of Bristol Electricity Department 
and the Officina San Andres, Chile 


Tak WesTINGHOUSE Brake AND SAxspy SigNat Company 
Ltd., has been entrusted by the Metropolitan Railway with th 
supply and installation of the whole of the apparatus required 
for re-signalling the Metropolitan widened lines, King’s Cross 
to Moorgate, a stretch of line amounting to approximately 
| 5 miles of running track. The signalling will be of the alternating- 
current type. The same firm has also received an order for 
electro-pneumatic decking plant for No. 3 pit top at the Lian 
bradach colliery of the Cardiff Collieries, Ltd. 


Ir is officially announced by the Great Western Railway Com 
vany that the following contracts have been placed :—(1) Over 
aul of dredger Countess: Harris Bros., Ltd., Cambrian Drv 

Docks, Swansea ; (2) annual overhaul and Board of Trade survey 
of ss. Great Western: Cammell Laird and Co., Ltd., Birken 
head ; (3) overhaul ot steam tug Pen Cw: Ocean Dry Docks 
Company, Ltd., Central and Albion Dry Docks, Swansea 
(4) overhaul and Board of Trade survey of ss. Sir Richari 
Grenville : Bickle Engineering Company, Plymouth; (5) pro- 
vision of hydraulic pumping engine at Port Talbot Docks : 
East Ferry-road Engineering Works, Ltd., East Ferry-road 
Millwall, 8.W.; and (6) construction of timber approach gantry 
at Queen's Dock, Swansea: Purdie, Lumsden and Co., Ltd., 
25, Oxford-street, Newcastle-on-Tyne. 
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SITUATIONS WANTED (continued) 


<“(1VIL and MECHANICAL ENGINEER (37), Uni- 
( versity trained, 14 yrs. practical experience, 
SEEKS responsible POST. Thoroughly experie need 
in factory Management, maintenance of plant, control 
of labour, &c.; also thoroughly experienced in general 
pbuilding construction, reinforced concrete, pile 
driving, and water work generally, surve ying, &c. 
Moderate salary for progressive post.—-Address, 
p756, The Engineer Office P756 B 








;,LECTRICAL MANAGER in a Large Ship- 
‘4 building and engineering concern is looking 
ra better POSITION, Trained and experienced 
, both mechanical and electrical engineering, 
hartered civil enwineer, wide experience in 
iministration and in technical engineering, 
\live, keen, progressive, disciplinarian, Prefers 
full responsibility and is able to take it Age 39. 
tarting salary £1000 p.a. at home Would go 
broad.—Address, P758, The Engineer Office. 
P758 B 





‘NGINEER, with 
iD erecting and 
tories, constructional 


Wide Experience in Designing, 
running mining plants, cement 
steel work, pulverised fuel 
nts. light railways, and similar work, DESIRES 
POINTMENT with full responsibility, home or 
oad Address, P770, The Engineer Office P770 Bn 





‘NGINEER, Young, 104 Years’ Experience, General 

| 4 fitting, turning, IC. engines. numerous tech 

al qualifications, DESIRES SITUATION Apply, 
1Y, 34, Russell-place, Blackheath, London, 8.E. 3 
P769 B 





SEEKS APPOINTMENT at Home 
*, Good all-round mechanical experience, including 
ssembling, testing and installing of heavy oil 
gines, both at home and abroad Address. P771 
he Engineer Office P771 B 


NG INEER (25 





J NGINEER 26 - > woe oot ee 
kK university and 6 years shops —y 
rience with boilers 
struction work, 
me or abroad 


AM.IC.E., 
2.8 expe 
and zines con 
APPOINTMENT at 
. The Engineer Office 


P7679 B 


steam RAS 
REQUIRES 
Address, P7679 





YNGINEER (30 Fitter, Turner, Millwright, 15 
i good practical experience and good tech 
SEEKS permanent and progressive 


al knowledge. 
Cranfield-road, London, 
P7534 B 


Sit Sees -A.D., 44, 


8.E 





SNGINEER (31), Having Sold His Business, DE 
> SIRES ENGAGEMENT as Manager or Fore 
nan, home or abroad Experienced (with well-known 
firms in crane, structural, general engineering, 
efrigerating mics., sound knowledge in fitting, 
erecting, m/c shop practice, marking-off.—Address, 
P764, The Engineer Office P7644 B 





Returned from India, RE 
4 QUIRES POST, home or abroad Electrical, 
schanical. sales experience Highest references 
Address, ‘P762,. The Engineer Office P762 B 


Eee (33). Just 


{ILTRATION WATER.-—-PRACTICAL ENGINEER 
2. no degrees. will CONSIDER PROPOSITION 
as MAN AGER-ENGINEER to Water Company 
Tireless energy, thoroughly conversant with water 
accounts, design lay-out, construction, filtration 
plants, reticulation, &c., at home and abroad. Might 
invest £1500 capital earned —X.Y.Z.. c/o John 
Gibson, 63, Coleman-street, London, E.C. 2. P750 B 





DESIRES SITUA 
| knowledge of gas 
id and tin mining 


\ ee AL ENGINEER 

j ON Therough practica 
il = -. sam engines and plant, « 
mechinery, manufacture of plantation rubber 
Highest testimonials Address, P761, The Engineer 


Office P761 B 
O' PSiDE SALES 

sales training 
works staff to this 
apprenticeship, co 
tactful Further 
Fugineer Office 


ADVERTISER 28 with 

DESIRES CHANGE from the 

department Public school 

loyal, energetic and 

Address, P714 The 
P7114 B 


liege (eng 
particulars 





Qo TH AMFRICA 
' ENGINEER (35). 
Mech. E., experience 

harbours, bridges, roads, 
concrete, water supply, sewage 
electric and steam power stations, 
ew speak French, German, Portucuese, present loca 
tion Sao Paulo. Brazil. engagement expiring soon, 
WISHES to NEGOTIATE for a NEW APPOINT 
MENT Address, 0447, The Engineer Office. 0447 & 


CIVIL and ELECTRICAI 
AMIC.E.. ART.C.. A.J 
in design and construction of 
steel work and reinforced 
and drainage. hydro 
power distribution, 





«@ TOREKEEPE Rk Experienced), Good Organiser, 
‘ thoroughly conversant in stores management, 
SEEKS an APPOINTMENT where efficiency, energy 
and initiative will be appreciated Address. 9P759, 
The Engineer Office P759 B 





\ RELIABLE SENIOR MECHANICAL DRAUGHTS 
f MAN with long and varied experience in the 
lesign of steam, compressed air, and electrical 
machinery, automatic mechanisms, development of 
patents, &c., is OPEN to take responsible POSITION 
immediately. or would do work at heme, Hichest 
references.-Address, T. B., 69, St. Kilda-road, W 

Ealing, W. 13 P7685 





FoumsY FOREMAN (45) SEEKS RE-ENGAGE 

holding similar position 16 years, Fully 
conversant with the latest practices of moulding 
machines and all methods calculated for the best 
output from a foundry. Highest references.— 
Address, P763, The Engineer Office. P763 





PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
Londoa, E.C. 4. 
Established over 70 yours. 


] IRECTOR (Non-active REQUIRED for London 
Company which would be of particular interest 
an engineer. Investment £2000 Director's fee 
<'}) p.a., 10 per cent. interest on capital and share of 
Profits. Open to solicitors’ and accountants’ investi 
‘tion.— Write, Box 215, at Horncastle’s, 60, Cheap 
le, E.C, 2 9542 Cc 





AGENCIES 





wy. -ESTABLISHED FIRM, Engaged in the 
; Manufacture of Mild Steel and Nickel-chri wine 
xes, also Case-hardening Compound, RI LQUIRE 
IVE AGENTS on commission basis in various 
Stricts in the country, particularly London, Man 
Ster and Coventry Give particulars, age, experi- 
ice, COMMission required Applicants with previous 
Ome preferred —Address, 9577, The Engineer 
. 0577 D 


\ JELL-KNOWN ENGINEERING FIRM is OPEN 
N to APPOINT AGENTS in Edinburgh, Glasgow, 
clasp Wend eanst Dublin, Cork, for Sale of High 
working Machinery,—Addréss, 9539, 
Bngineet Omics, 9539 D 





We can now offer for prompt delivery 
the following classes of gears :— 


ars, up to 4” dia, 
fhe Gears, up to 4’ dis. 
PRICES ARE STRICTLY COMPETITIVE. 


Enquiries to Gear Dept., 
ALFRED HERBERT LTD., 
COVENTRY. 





























By 
- : «4 Demy 8vo viii + 460 Paves. 
G. W. BURLEY, One Folding Table in Special Pocket. 
B.Sc., Wh. Ex., A.M.1.Mech.E. Illustrations and 23 Tables. 
* The whole subject is well set forth °—“* ENGINEERING.” 
THE PRINCIPLES AND PRACTICE OF 


TOOTHED GEAR 
WHEEL CUTTING 


PRICE 25s. net (Post free 25s. $d. Home; 2tis. 3d. Abroad) 
Through au Booksellers or from the Publishers— 


SCOTT, GREENWOOD & SON, 8, Broadway, Ludgate Hill, London, E.C. 4. 


Cash with order 











a; 





EDUCATIONAL 





YORRESP< a E COURSES for Inst. C.E., 
Inst. Mec . E., London Univ. (Matric 
In B.8c.), and ALL ENGINEERING 
EXAMINATIONS, personally conducted by 
Mr. TREVOR W. PHILLIPS, B.Sc. (Honours) 
Eng., London, Assoc. M, Inst. C.E., Chartered 
Civil Engineer, M.R.S.I.. F.R.S.A., &c. Also 
Day Tuition in Office. Excellent results at all 
Exams,, comprising hundreds of Successes. 
Courses may commence Apply to 
Mr. TREVOR % he iy LIPS, B.Sc. (Hons.), 
A.M.14 &e RAFFORD CHAMBERS, 
LI 


58, SOUTH JOHN ‘STR EET, ee) 


p®* ‘TICAL 8U mv EYING for Engineers and 
Settlers. A ass is being formed. rivate 
coaching.—F MACKENZIE-SKUES, M.8.E. 
(Cape of G.H. Univ. Cert.), 5, Campden road, 8 
Croydon, Surrey. P727 & 
URVEYING AND LEVELLING. — EXCELLENT 
N OPPORTUNITY to ACQUIRE thorough practical 
{INSTRUCTION on K.— Address, E. ~¢ L, 
Hollybank, Woking. P6x2 


Turtion BY CorrESPONDENCE. 


Expert tuition in Mathematics, Mechanics, 
Machine Construction and Drawing, and for 
B.Se. (Engineering) and other examinations. 
Mr. J. CHARLESTON, B.A. 
(Hons. Oxon & Lond.). 
14, Elsham Road, Kensington, London, W. 14. 











PATENTS 


OISTING AND TRANSPORTING APPARATUS .— 
The PROPRIETOR of BRITISH PATENT No 
169,529 DESIRES to ENTER into ARRANGEMENTS 
by way of LICENCE or otherwise on reasonable terms 
for the purpose of EXPLOITING tbe patent in this 
country.—Apply to BROMHEAD and CO., Chartered 
Patent Agents, 30, Ludgate-bill, London. 95498 


ATENT YOUR INVENTIONS, Trade Mark Your 
handbooks, and cons. free. 

(Regd. Patent Agent, G.B., 

16ha, Queen Victoria-street. 

London. E.C.4 38 years noes 8763 8 


T™ BRITISH OXYGEN COMPANY, Limited, 
having reason to believe that plant for the pro- 
juction of oxygen by the rectification of liquid air, 
embodying certain improvements protected by the 
Company's Patent No. 189,442 of 1921 and a Pro- 
visional Application dated 27th January, 1925, is 
being offered for sale in Great Britain in tnfringe- 
ment of the Company's patent rights, HERE 
GIVE NOTICE that they will TAKE PROCE EDINGS 
against all PERSONS IMPORTING, MANUFACTUR.- 
ING, PURCHASING, SELLING, or USING any such 
OQ FRINGING PL ANT. 9310 H 











T v1 PROPRIETOR of BRITISH PATENT No 
170,683, dated July 29th,1920. relating to 
Improvemenis in the Regulation of ( en Con 

ditions in Furnaces,"’ is DESIROUS of ENTERING 

into ARRANGEMENTS by way of a LICENCE or 

OTHERWISE on reasonable terms for the purpose 

of exploiting the above patent and ensuring its prac 

tical work in Great Britain All inquiries to be 
idressed to B. SINGER Steger Building, Chicago, 

Tlinois 9551 w 


\ ‘M. EWART DOYLE, Registered Patent Agent, 

Consulting Engineer and Registered Patent 
Patents, desigus and trade marks. Advice 
5339.—Triumpb Some, & 189, 
1. 





Attorney 
free. Telephone, Regent 
Gegent-street, f London, W. 


REDPATH, BROWN &Co.Ltd. 
Structural Engineers and Steel Merchants. 


Edinburgh, Loaden, Manchester, 
Glasgow, Newenctle & Birmingham 


Seo our Advi. on Page 50 May 22nd 


BOILERS | 
EX %# STOCK 




















MOST MODERN “ DISH-END" TYPE 
WITH CORRUGATED SECTIONS. 
w.P. Shop Ne. 
57523 and 6eBee 
5974 
Oft. Sins. by 120 Ibs. 
8ft. 6ins. by 160 Ibs. 
y 8ft. 6ins. by 120 Iba. 
8ft. Sins. by 120 Ibs. 
. by &ft. Sins. by 100 Iba. 
All the above Boilers are built from 
“Siemens Martin” Acid Steel. 


Repairs to all types of Boilers by First-class Men. 


JOHN THOMPSON 


(WOLVERHAMPTON) Ltd. 
WOLVERHAMPTON, ENG, 


6027 
6127/8. 
6026 
6125 
5660/81 














Heating and Ventilating 
DUST EXHAUSTING, DRYING, &c., 


EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO., 
Cewley Werks, Leytonstene, E. 








~ GAYWOODS BRONZE co., 


6, Elgin Road, Seven Kings, 
wae FOR ILFORD. 
A CATALOGUE OR R 


You MAY ‘Reg 





For Bearings, Mill Brasses, 
and Worm 
Blanks. 


~~. Worms 
BRAND. Wheel 
Wire: “ Alloys. Ilford.’ 
Tek Iiford 1882. 








For continuation of Small Adver- 


tisements see page 4. WHITE ARTIFRICTION 


METALS. 




















ALFRED HERBERT LTD., 


CcCOoYENTRY. 


MILLING MACHINES AT BARGAIN PRICES. 


The machine tools which we have purchased at the works of Sizaire Berwick, Ltd,, Park 
Royal, Willesden, LONDON (Telephone No. : Willesden 2490), include the following milling 
machines which are being offered as they stand at real bargain prices. 


VERTICAL: 


Vertical, cor 
Capacity, 19° by 


HORIZONTAL : 1N 2e Brown & Sharpe, Plair 
sing pulley drive, Capacit 
ne pulley, yl y 19 1 2, Becker 
Capacity miley drive, 
2en Brown & Sharpe, Plain, 11” by 16 
single pulley drive, Capacity, 2 N 4m Becker 
28" by 10” by 19”, i, Capacity, 
6 No. lbs Milwaukee (Kearney & 
Trecker) Vertical, single pulley 
drive, Capacity, § y 
by 188”. 


. 25 Bilton Plain, « 

ack geared drive 

27” by 8” by 18” 1N 

Vertical, power 

> 1 28” by 13” by 17 
pulley, 
acity, by 8 


Cincinnati Plain, cone 
back geared drive, Cap 
by 19 2 No. 4eu Brown & Sharpe, Plain, 

o~ tu ulley drive, Capac ity, 


Blond Plain, cone 
geared = drive iN 
8” by 15 


4 No. 18 Le 
pulley, back 
Capacity, 24” by 


5 Cincinnati Vertical, 
pulley drive, Capacity, 


UNIVERSAL : 13” by 14 


$a Brown & Sharpe, Universal, 2 N Qin 
single pulley drive, Capacity, Tre cker) Vertical, Capacity, 
by 12” by 19”, by 15" by 208 


No. 2 Ford Smith Plain. cone 1 N Milwaukee (Kearney & 


pulley, back gear drive, 
Capacity, 25” by 8” by 16” 


Other bargains include Automatics, putas Machines, Gear Cutters, Grinders, Capstan 
and Turret Lathes, Engine Lathes, etc. 


OFFERED SUBJECT TO PRIOR SALE, 


Ask for complete priced list. 


























— 








EASTERN MARINE 
ENGINEERING CO., LTD. 


WORKS AT 


WALLSEND-ON-TYNE and at SUNDERLAND. 
Tel. Add: “News, Walleend,” and “News, Sunderiand.” 


HEAD OFFICE: WALLSEND. 


Builders ot SINGLE and DOUBLE ACTING 
DIESEL ENGINES up to 


1000 HORSE POWER PER CRANK 


Manufacturers of 


THE “NORTH EASTERN” 


SMOKE-TUBE SUPERHEATER 
FOR ALL TYPES OF BOILERS. 














Builders of 


SHIP PROPELLING MACHINERY 
OF ALL TYPES. 





Manufacturers under licence of 


THE “UNITY” CRANKSHAFT. 


Engines and Boilers, etc., constructed for Export, 
and fitting out supervised if desired. 








LONDON OFFICE 22, BILLITER STREET, £O. 3% 
Tel. Add.: ‘Nemerio, Fen, London.” 
LIVERPOOL OFFICE: 629, TOWER BUILDING 
Tel. Add. : “ Skilful, Liverpool” 
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FOR SALE 























FOR SALE | by 4ft. stroke, piston: valve 
} wes 4i4. — girder bed, stop valv 


coc 


MACHINERY, &c., WANTED 
\ fA See Secee-tand BARS AL Der ING DISMANTLING BRITON 
with reverse Romine" aalben. P Sena : ee FERRY COPPER WORKS. 


maker's name, price, and where can be seen 





DUPLEX DOUBLE ACTING 


hour. 
































* alia 7 | bs NE circumference 
Full particulars and prices from GALVANIZED STEEL W 


3 / G: NS ' N | long by lin. circumference. 
~_ BOLT EROM | GEO. COHEN SONS & co, Toe 





BOILERS, ENGINES, PUMPS. 


Sin, pump, 10in. stroke, 200ft. 


type, 


| On ‘driven, with pair of cylinders 32in. 


MISCELLANEOUS FOR SALE FOR SALE 
JNGINEER, Just Returned from India, Commences YOR SALE. 
Ke tour to Africa, Australia, New Zealand, South I 1 Large Kestner GLUE EVAPORATOR, having a {OR SALE. THEODOLITES 
= , = SED RAEMT aalecta —s DRAW yING INSTRUMENTS, SECOND-HAND. 
nerica in autumn, will REPRESENT selected few | 25 tons weekly capacity CLARKSON’S, 338, High Holborn, W.C 
Engineering FIRMS of standing, follow up B.E.E. 2 JET CONDENSING PLANTS, peregete with (Oo ite G ‘el road), 
Enquiries, interview agents, investigate schemes, &c, | motor-driven 3-Throw Edwards AIR PUMP, designed — ray’s Inn- 
For fees address, P772, The Engineer Office. P772 1 | to work in conjunction with 165 K. W. engine, Pos. SALz, LEV 
1 JET CONDENSING PLANT. complete with WING INS TRUMENTS, SECOND-HAND. 
; cian eae 795 motor-driven 3-Throw Edwards AIR PUMP, designed CLARKSON’ 5, 338, High Holborn, w.c, 
: GALVANISED IRON TANK MAKERS.—- | to work in conjunction with 165 K.W, engine ‘Opposite Gray's Tnn- Exa 
7 pAb ged Ww - ~~ , ———- yet hy For further particulars apply to Messrs, RICHARD 
x able to make specis shaper Ad 8. IDGSON d SONS, L -verle 9561 o N 4 Ty 
oft. long, 3ft. Sin. wide, 3ft, 10in. deep, made of HOI mone 5. Léd.. Boveriey. aes Mz AC HIN ERY, PLANT . & 
l4-cauge mild steel sheets, riveted corners ; must be ee 
galvanised in one piece after manufacture Adatens. NE PAIR of Modern REVERSING MILL 
9550, The Engineer Ojlice 550 1 | Os NGINES, by Messrs, Lilleshall Co., Ltd 


diameter 


link motion, on 
e, reverse valves, drain 


PUMPS, 


IRE 


head, 


HORIZONTAL “ BELT-DRIVEN 


TW 3 ‘HORIZONTAL BELT-DRIVEN 


bys 


G 


FEARED 


Tancyes, 


19,000 galls per 


TREBLE - 


ROPES, 


ave LTD Free on application. 
LARGE SELECTION of NEW and SECOND. “ - : : 4 8. r 
A HAND PLANT of all descri-tions in STOCK— | 600, COMMERCIAL-ROAD, LONDON, E. 14. | rHO W. W ARD 


9403 a | ALBION WORKS. SHEFFIEI 


\ATALOGU E of STOCK MACHINERY, 


ROBERT BOBY, Ltd., Bury St. Edmunds. 9537 fF | 1° Pierce-Smith SEMI-ROTARY CONVERTER, | PLUNGER PUMP, by Tangyes, Ltd., 5}in. plungers 
capacity 8 tons per charge. 10in. stroke, 600ft. head, 10.200 gallons per hour, 
NORNISH BOILER (Second-hand), 24ft. or 20ft 3 REVOLVING CAICINERS or DRYING| ,,.ERTICAL BELT-DRIVEN TREBLE-PLUNGER 
by 6ft.. working pressure 80 1b., complete with | CHAMBERS, 80ft. long, 7ft. dia. PUMP. Sin gers. din. stroke, 350ft. head, 2600 
fittings Address full particulars and price, 9563 2 Rs RLOWERS. by Frase ic as sallons per hour, by Hay ward-Tyler and Co, 
The Engineer Office 0363 F 2 Rateau BLOWERS, by Fraser and Chalmers, each Worthington HORIZONTAL DUPLEX PUMP, 14in. 
driven by TWO 135 H.P., 240-Volt D.C. MOTORS, by_12in. by 10in., with 10in, suction, 8in, delivery 
one vane men > wrTwE . ‘OU .ANCAS ; : 
YEMI-PORTABLE BOILER WANTED, About aft. | pt) STEAM-DRIVEN, BLOWING ENGINE, | by | 1. Py ~--—Spepeeeliapetnedon 
\ barrel, steam pressure 1201b., by first-class ~ : - = —— , . TWw< ‘ry Good Dish-ended LANCASHIRE 
maker, with chimney and : all fittings complete per sq. in. BOILERS, by Thompson, 30ft. by Sft., re-insure 
oe makes /-_- :- pastioutene and lowest pees. 2 WAGON TIPPLERS, standard gauge. for 140 lb. per sq. inch working pressure, ready for 
Address, 9500, e Engineer ( ce 9500 F , o <eapetch. 
ont fh a CRUSHERS, Size No. 2, about 40 tons NINE Nearly New LOCO, TYPE BOILERS. 
10 N.1L.P., re-insure 150 lb. pressure 
3 Krupp Type BALL MILLS, 8 t -apacit Te r yme apier "’ co TEAY 
r[° RECEIVERS, LIQUIDATORS AND OTHERS — | each pew alee site 2 ee ee hee coh ean tok a 
WANTED to PURCHASE for cash, the complete a es 5-Ton ‘* G " ; STE 
EQU IPMENT of PLANT and MACHINERY ot ‘Engi. | 1 Water Jacketed BLAST-FURNACE, by Fraser | jo% x sib, "suitable a 
neering Works and Allied Trades—W. GLASS, Con- | 40d Chalmers, capacity 300 tons, | "3-Ton “Isles” LOCO. STEAM CRANE, °1ft 
sulting Engineer, 50, Pall Mall, London 9355 F 3 Large Dewhurst LADLES for 2ft. 6in. gauge. steel jib, ready for work. : 
1 Double-ended Quadruplex Reavell AIR COM- | CR ANH Ny oie dO: And 50-Cwt. LOCO. STEAM 
_ —_ea | PRESSOR, 420 c. ft. per min., 100 Ib. pressure, with 25 > TE TEER ISTERN ae 
81 H.P., 240-Volt MOTOR 25 Open-top ‘TED STEEL CISTERNS, each 
FOR SALE s ++ £80-¥O a . about &8ft. long by 8ft. deep by &ft. wide, plates 
1 AUTOMATIC ROTATING CASTING TABLE, | 3-16in. thick, capacity 3200 gallons each 
22ft. dia Gal, VANIZED STEEL WIRE ROPES, 360ft. long 


1000ft 


6000 Lots 
Inspection invited 


,UTD., 





ELECTRICAL and CONTRACTORS’ 
PLANT. 





MACHINE TOOLS 


Write for Catalogue, _.. FOR SALE. _ SHUNTING CRANES 








DOUBLE RAM POMP, cast iron rams, 6in. dia by 


Practically New i16in. CRANK SHAP ING M. ‘A l im bh 31 | 
CHINE, 3-speed cone, swivelling vice, adjustable attice jib tt. long, 
head, slotted detachable table, l4in. by 10in,. by or ind 
13in. high, and countershaft 12ft., 2 tons at 30ft. 


1920, for 160 Ib. pressure, with fittings complete, all 
as new; for immediate delivery 
TWO OTHERS, 30ft. by &ft. 6in. diameter, for 
120 Ib. pressure, in 1917 
RATCLIFFE and SONS Hawarden). Ltd., 
Hawarden, Chester 9582 G in good condition, 
ONE Size * * ROTARY POSITIVE GAS or AIR zontal engines, cylinde 
(Ross COMPOUND ENGINE Robey’ s), Cylinders | ‘ OMPRESSOR, “output 10,000 cub, ft. per hour, inlet ’ 
18in. and 30in.. fitted drop val rope wheel, | “#4 out et 2in o Tr PRT E 
complete URGENT SAT E REQl IR ED Address. ONE WALLWIN GAS-HEATED MUFFLE slowing and treveliia 
P752. The Engineer O Pr52 G FURNACE, with rotary blower, mounted on w.i g' g 
at stand, opening 4in, by 3in., with hinged doors, fast Coles 
and loose pulleys on_blower. — 
| he LANCASHIRE BOILERS, 30ft. by cal ONE Practically New 6in. by 6in. Tangye VER- 
i 








Ib. pressure. TICAL HIGH SPEED STEAM ENGINE, &c ila = 
ONE DITTO DITTO, 30ft. by 8ft., 140 Ib. pressure. | STANLEY ENGINEERING CO., Bath Ex. 2 TON DITTO, by 
* THREE_DITTO DITTO, 30ft. by 7ft. 6in., 120 Ib 





ere an | FLAT BOTTOM RAILS, |?" "= 


Chensqes tous. Seiten Second. WITH FISH-PLATES. 25 lb. per Yard. 
Tel. Nos.: 1058 Central ; 8397 City. 92420 | Also PUENES end CROSEENGS. 

















ONE No, 5 and ONE No, 34 ARBOR PRESSES, 80 Ibs., 7ft. 6in. by 3ft. 


1920, standard gauge, 


THOMAS MITCHELL AND SONS, Ltd. \V ASSIVE SET 8in. by 12in. HORIZONTAL BELT 
Bolton. | a¥d DRIVEN GEARED THREE-THROW RAM 
Telephone 302 (3 lines). Telegrams, ** Realize,’* | PUMPS, cap. approx. 130,000 g.p.b., to 600ft. series, 
Ex. | 6in. guction and delivery branches. | . > is a 
| ONE VERTICAL BELT-DRIVEN GEARED FOR SALI 


Be | L K R F OR. S. ALE Sin, stroke, suction and delivery 4in., cap. 7000 g.p.b.. - 
2, ‘4e | fast and loose pulleys. 6 TON STEAM LOCO SHUNTING 
] ISH-END LANCASI 30ft. by | ONE DITTO, cast iron rams, 4in. dia. by Ga. . 
oft. 3in. diameter, —" an yt a, Ltd., in | stroke, suction and delivery 3in., cap. 3000 ¢.p.h., CRANE for immediate disposal, steel 


lift 6 tons at 
Vertical Boiler, 


rs Qin. 
standard gauge, brakes 


gears 


oin 
by 12in., 


hori 


fitted 
Makers 


Grafton, 


to 


new 


steel lattice 


* EAR E_DITTO DITTO, 22ft. Gin. by 7ft.. 100 Ib. FOR SALE. jib 29ft. Vertical Boiler, 85lbe. 
PONE .0O RNISH BOILER, 15ft. by 5ft., 100 Ib. | 1000 TONS LIGHT pressure; steel carriage fitted with 


GEORGE COHEN SONS & CO., 





Eespection, at any time by pepoinement with a 





cleaning jet, 200 1b. working pressure; done very 


E. 14, London, 9190 G 





revised to meet the great demand. 


NOR SALE.— 
TWO nearly new 150 H.P. ‘* Garrett ’’ SEMI. 
STATIONARY COM POUND SUPERHEATED JET 
CONDENSING SETS, boiler pressure 190 1b. per 
equare in., with or without 100 K.W. D.C. Gene- 
rators, &c. 

Above sets were very efficient, consuming about 
12 Ib. of coal per H.P., and are in perfect order. 


Ve b for immediate clearance. - 
ii Wane 0. ua, | “THE ENGINEER” Office, 33, Norfolk Street, 


Oswald-street, Glasgow 770 a 





Post free to any address, in the United Kingdom, 2s. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
od. 


POR, SATE. Solendld Grogn'e, ROONOMIGER. 538 A few copies of this book, the standard work on the subject, 
COHEN BONS and CO.. Ttd., 600, Cominercial-road, are left. They form part of the fifth edition, which was 


JOHN JACKSON AND CO., Ltd., LTD 

YLECTRIC MOTORS FOR SALE.— SCOTSTOUN, GLASGOW. 9334 a , 5 _ 
E [WO 150 H.P., 3300-volt, 50-cycle, 485 revs., 600, CommerciaL Ro., Loxpoys, E 14. 
}-phas slip wz MOTORS; Iso 350 H.P., 325 | 
= gee 430 H >. 1440 revs. DITTO " cheap . NE 4000 H.P. TURBO, Steam 160 Ib., 3000 r.p.m., 

THE PHCONIX ELECTRICAL CO., Ltd... 17, with condenser and air pump, suitable for elec- 9399 G 
Oswald-street, Glasgow. 8766 Ga trical generation.—Address, 8762, The Sagtace: Oe. 

762 a 
F°% SALE, New Mathewson's Improved SAND — ~ _ - ~ 
BLAST APt rr -? by Tilghman’s Patent 

Sand Blast Lt Broadheath. Also a QUAN- THE 
TITY of C tn L ED kos SHOT for the above. . . . . 


man 8S” | PREMIUM SYSTEM of PAYING WAGES 


Strand, W.C. 


b) ‘ x 
FOR SALE. 
VIVE Standard-gauge LOCOS... 4 and 6 Wheels, 
10/14in, cylinders, 
SEVEN 3ft. gauge LOCOS,., 4 wheéls, 8/10in 
cylinders. 
THREE STEAM GOLIATH CRANES, 25/40 tons 
capacity, from 65/73ft, span 
ONE 10-Ton Wilson *oU (BILEE CRANE TYP! 
NAVVY, 1% cubic yards capacity 
Two O 15- Ton STEAM LOCO. CRANES, by Cowan 
Sheldon, Sift. Sin. jibs, 10ft. gauge, 6-wheel carriag: 
'wO 10-.Ton —— by Wilson, 36ft. ji! 
a Site. and 7ft. gau 
a ri = Ton, by Wilson, 2ift. jib, 4ft. Stin. an 
7 


THREE E STEAM TRAVELLING DERRIC} 
CRANES. 10 ton capacity 

7 and 10-Ton STE AM. DERRICK CRANE 

TWO 15-Ton American STEAM DERRICK HOISTS. 
comeete with boilers, nearly new 

TWO 15-Ton Anderson HAND DERRICK CRANES 
with son’ Jibs. 

ONE 20in, by 12in. Baxter's STONE BREAKE! 

THREE Large GYRATORY ROCK BREAKER» 
by Hadfields and Gates, 200/500 tons capacity 


ay 
THREE 40-Ton BLOCK CARRYING BOGIES 
4ft. Stin. gauge, 16ft. overall, 
LARGE QUANTITY of WHEELS and AXLE 
TIP WAGONS. PILE SHOES, SKIPSand GENERA! 
CONTRACTORS’ PLANT. 
GEORGE COHEN SONS and CO., Ltd., 600, Com 
mercial-road, London, E. 14. Ex. 





ARGS CYLINDER GRINDING.—Any Size up t 
12in. bore by 3ft. 6in. long.—-LAYSTALI! 
WORKS. Ewer-street, Southwark, 8.E. 1 Tele 
vhone, Hop 6140 (7 lines). P747 G 


For continuation of For Sale Adver- 
tisements see page 104. 











prok HIRE, PUMPS and WELL-BORING TOOLS 
for Contractors’ Deep Wells, &c., 2in. to 24in 

dia.—R. RICHARDS and CO., Upper Goomne. staat, 

London, 8.E. Telepbone No. 978 Hop. . 





OR SALE or HIRE, Ly Tay seorons. from 
60 to 300 H.P.; PORTABLE STEAM INES 
from 8 to 40 N.ILP.; STEAM BOIL RS, CRANES, 








PUMPS, MACHINE TOOLS of every description : 
T 


reasonable terms, immediate delivery. — J. 
| WILLIAMS and SONS, 37, Queen Victoria-street, 
london, E.C. Tel., City 3938 Ex 





WORK WANTED 





ANTED to MANUFACTURE, SPECIAL MACHI 
NERY y 4 ENGINEERS’ APrE IANCES Up 
to-date machine plant for either heavy or medium 
sork. Own foundry and pattern shop.—EASTON 
snd JOHNSON, Ltd.. Engineers, Taunton. Ex. u 


ENGINEERS’ PATTERNS 


GOOD WORKMANSHIP. 
LOWEST PRICES. 
RELIABLE SERVICE 
THE VIDEX CO.. Ltd.. 
22, HUNTSWORTH MEWS. 
UPPER BAKER STREET. 
Phone—Paddington 364. LONDON, 

















THE HEATLY- GRESHAM 
ENGINEERING Co., Ltd., 


Gresham Iron Works, OR 40, Wood St., Westminster, 
LETCHWORTH. LONDON, S.W. 1. 





ACCURATE & WELL-FINISHED 


IRON CASTINGS 


EASILY MACHINEABLE. 
LARGE CAPACITY FOR REPETITION WORK. 





DROP FORGINGS. DEEP PRESSINGS. 
MACHINING 
PATTERNS. . ASSEMBLING 














J KIREALDY, Limited (Works: Burnt Mill, 
ised to PRODUCE CAST 


« Essex).—We are organ 
INGS from 2 Ib. » 2 tons. Cast Iron, Semi-steel, and 
n- Cas 





PEN to UNDERTAKE MANUFACTURE of SMALI 
) SPECIALITIES and MEDIUM MACHINING and 
SSEMBLY DEWHURST, Engineer, Keighley 

R764 M 


_—_ 





v, D. BERRY ant SONS, Engineers, The Albion 
a Works, Regency-street, Westminster, 5S.W. 1 
(Established 1810), "UNDERTAKE MACHINING and 
GENERAL WORK. Lathes up to 9in. centres with 
gap beds, Capstans, Automatics for bar work, Radial 
and Vertical Drills, Planing up to 9ft. by 4ft. by 4ft., 
Shaping, Miiling, Gear Cutting to 36in. dia., Internal, 
External and Sustaas Grinding, Hand Forging. Smali 
Press Work, 8760 M 





Made by 





Zin. Machine with ‘Movable Right-hand Die. 


PATENT BRITISH-BUILT 


Forging & Upsetting Machines 


Estimates of output and costs 
gladly furnished on receipt of 
drawings and samples. 


WRITE FOR CATALOGUE No. 4. 


London Showroom: 


26-28, CHARLES STREET, E.C.1. 


THE SELSON ENGINEERING CO., LTD., 


St. George’s Road, COVENTRY. 





(1 Minute from Farringdon” Street Station) 
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weighs 7lbs., and strikes 3000 blows 


‘PISTONS, 


Manchester. 


e * 

a * Adjustments are —repdirs are - - 
s ~ quickly made — seldom necessary. 
a . 

a . 

a . 

a . 

n s 

=| SCALING AND LIGHT CHIPPING HAMMERS ff “THE LANCASTER” 

= SIZE M. Has a bore of #in. by #in. stroke. It . - A T A 

z= weighs only 5$1bs., and strikes 5000 S E M R r S 

s blows per minute. A patent adjustable air valve fitted to the top of the float entirely over 

. SIZE N. Hasa bore of }fin. by l}in. stroke. It | sane, cal aulapchien Geemeattinnin tetiesel aoadiattanatiaee 

a 

® 

_ 

* 


40, BROADWAY, WESTMINSTER, LONDON, 3.W. 1. 
Telegrams: *‘ Thortool,” Sowest, London. Cables: * fhortoot” London. Telephone: Victoria 6655. | 















is drained can be efficiently cleared from the pipes or vessel to be drained. 


per minute 
INDEPENDENT PNEUMATIC TOOL COY., | Telegrams: Laneastit Telephone: 


OHI & Pendleton. 


794 








(E.?.8. 8) | 











PENDLETON 







MAMCHESTER 


CHC. & Ce 











HE SHOR 


SCLEROSCOPE 


World’s Standard 
Hardness Tester. 
















MADE in ENGLAND 


















soft—any shape—polished or 


gives direct and instantaneous 
reading. 


can be carried to the work to be 












tested, a point of special advan- 
tage as compared with other 
testing machines. 

can be operated by any boy or 
girl of average intelligence, and 
there is no limit to size of work 
to be tested. 








Cver one thousand instruments in use in Great Britais 
Ask for personal demonstration 














spells accuracy 


ANDatter all, accuracy plus long ser B.S.A Tools 


vice are the two most important of 


factors. B.S.A Reamers, manvfactured Milling Cutters, 
from the finest grades of steel and Reamers, Taps, 


r 1 te ine ; its . Dies, Screwing . 
g ounc the fine st possible limits, give a oo /\ 
increased production and last longer. Sleeves, Sockets, 








|] DOGA 
You want accuracy and service— Spanners,Special ——— 
then you must specify B.S.A Equipment and 
Machines. 


a SA TooLs 


Write for full particulars and latest prices. 


B.S.A TOOLS LTD., Sparkbrook, Birmingham 
BURTON, GRIFFITHS & Co., Ltd., 64-70 — Bridge Ro yad, London, S.W. 1, 
or LOCAL STOC KIST. 


LRVRVAVAAD AAA RALA REVERE SER ERE EERE ES BEES EERE EES SUES WNWASANS CAA cnnnnnnne VANDA ASA NAAN VAR ASAAASN AN | 


under Licence Me CAN LEND You 
| MACHINE TOOL CO. LD. | A a A “* D. 
LONDON, S.W.1- § 


"if scifmarse?s || THOMAS PIGGOTT & CO., L™ 





The Strongest on the Market. 15,000 Tons supplied. 






















BIRMINGHAM. 





TANKS 
FOR 
WATER 
STORAGE 
FROM 
STOCK. 




















THE 


Easier Overhauls WORLD’S RECORD 
ANTI - CORROSIVE. 


When you decide to ove rhaul, what 
does it cost youin time and money ! 
Have you to make a minute examina- 
tion of every detail. even 
lo looking for corrosion 

or, can you treat corro- 
sion as an unlikely 
factor, and get on with 
more important exam- 
inations $¢ The former 





is the time and money -_ BARGES! 
consuming way — the angst ee 

latter the ‘‘ BITuMASTIC ”’ 

way. If you use 

““Birumastic” on your Iron and Sole Manufacturers 


(Dept. P) 


and at 

















Steel work, you eliminate corrosion. WAILES DOVE BITUMASTIC, Ltd. 
5, St. Nicholas Buildings, NEWCASTLE-ON-TYNE, 


London, Liverpool, Glasg.w, Dublin, New York, etc. 





—No Renewal Bills 


After your overhaul comes renewals 
and 


Are 





user, 
more 















these are still more costly. 
you amongst those who let 
corrosion eat into your 
Iron and Steel work— 
and your profits ¢ Or, 
do you adopt the 
wise course and use 
“Bitumastic.” If you 
are a user you know 
that corrosion doesn’t 
form a part of your 
renewals bill—if you 
are not a “‘ BITUMASTIC” 
we shall be glad to téll you 
about it. Write us. 
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“BRITNIOC” 


4 OER LP. te caret 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


200,008 H.P. im sesvies. 
Thal BETTIOH NICLAUGG@E BOWLER OO., LTD., 
The Check Meuse Arundel St, Strand W.C 

















SPRINGS 


HILL & JACKSON, Black Lake, 
WEST BROMWICH. 
Telephone: 462. Telegrams: FLEXIBLE. 


Get a SPURT ON! 
THOMSON’S 


PATENT SELF-SUSTAINING 
WORM SCREW PULLEY BLOCKS 
AN 


D 
SPUR GEAR PULLEY BLOCKS. 




















Patented 1873. Patented 1921, 


The above are the earliest and the latest self- 


sustaining Pulley Blocks in the market. The 
earliest (Thomson's Screw Pulley Block) still 
maintains its position after half a century. 
The latest (Thomson's ‘*‘SPURTON,"’) only 
just out, has all the advantages in a Spur-Gear 
Block of 60 years’ experience, and is the 
most up-to-date in speed, self-sustaining power, 
and ease in lifting of any Block in the market. 


Full particulars and prices from the 
original Patentees and Manufacturers: 


WM. THOMSON & Co. 
(KINNING PARK) Led. 

47/57, Smith St., Kinning Park, 
GLASGOW. 


Order a Thomson's (own make) Screw Pulley Block, 
or a Thomson's ‘‘SPURTON” Block. 


SIXTY YEARS IN BUSINESS 
Telegrams : '' Expanders, Glasgow.” 
























a 
—e & PRECis, 
“3o* WooLwicHoY 
Lon? x 
i, S.E.18. °o, 
/z¢_ Stipe GAUGES & LENGTH CS 
A STANDARDS; Screw, Limit “¢, 
QQ & CYLINDER GAUGES; JIGS ETc. *? 








Steam, Electric and Hand 


Cranes, 
Crab Winches, 


Friction Hoists, 


Lifting Jacks, 
Wire Rope Blocks, 


Hand Pile Drivers, 
Shear Legs, 


Jim Crows, 


Man-handling heavy goods entails heavy 


labour charges and usually means loss of 


and Con 
Tools, etc. 


Platelayers’ 
tractors’ 


time. Itis a simple and inexpensive matter to 
install Gibbins Lifting Machinery. Let us ex- 
plain to you how we can cut down your over- 


heads and speed up your work at small cost, 


RICHARD C. CIBBINS & CO., 
Berkley Street, Birmingham. 





TULA eee 














Hi gh Efficiency 


Cen trifu gal 


& Tu r bine 


P um ps 


For all lifts up to 3,000 feet. 


Our Aim: Quality, Service & Good Value 
The Result: The production of high-class pumps 


that 


(,) are of first-class design and construction ; 


(.) are of High Efficiency ; 


(3) are low in 


. . 
prime and maintenance costs. 


We make pumps for all purposes and 4o years continuous 


experience in design and manufacture lies behind them. 


Ask us for our detailed lists which give the power required on 
all duties. 


W rite for List No. 1,075. 


POulsometer Engineering C21 


‘8, Tothill Street, 
LONDON, S.W... 


Nine Elis Ironworks, 
READING 





wanda 
MODELS ive 


ALL KINDS OF 


ENGINEERING AND OTHER 
MODELS FOR EXHIBITION. 


AORTHANP YON, 


Tevecaams — Twine 





ERNEST NEWELL & Co., Ltd., 
Misterton, Doncaster. 


Makers of all Machinery for the 
manufacture of Portland Cement— Wet 
or rocess. 








BRITISH ROPEWAY 
ENGINEERING Co., Ltd., 
_ 14-18, HOLBORN, E.C. 1. 


BOXHAULING 
SMITH-LON DON. 


SEE ILLUSTRATED ADVT. LAST & NEXT WEEK 


Telegrams: 














The Grantham Boiler & Crank Co, 


GRANTHAM, Le 
36 Years 
Manufacturing 


Vertical, 
Looo., 
Cornish, 











— 
BENT CRANKS 
Forgings or Finished 








The VAUGHAN CRANE 


Co., @ Ltd., 


MANCHESTER. 
Travelling Cranee—Ruaways— Pulley Blocks. 














§ DRUM ENGINEERING CO.,LTD 





BRADFORD YORKS 
STONEBREAKERS 


Crushing Rolls, 
Screens, Elevators and Conveyors. 
Complete Plants for Fine Crushing or Macadam are 


our Speciality. 
ROBERT BROADBENT & SON, Ltd., 


Phenix Ironworks, STALYBRIDGE. 
Telephone No. 2%. Tel. Address — Broadbent, Stalybridge 























CRANES 
Derrick & Overhead Travelling Cranes 


Worked by Hand, Power and Electric. 


JOHN SMITH (Keighley), LTD. 
Bee inst week's advertisement page 0. 


ALFRED DANKS, LTD. 


MARINE ase GENERAL ENGINEERS 
WROUGHT IROW PULLEY MAKERS 
SREY IRON MALLEABLE [ROW CASTINGS ov 
“VERY DESCRIPTION. 














Tphene 1141 Tgrams, “ Pousrs,” Grevensves 
EMLYN WORKS, GLOUCESTER. 


WRIGHT, ANDERSON & CO., Ltd., 
STRUCTURAL ENGINEERS, 


Construct, GATESHEAD. GATESHEAD-ON-TYNE. 


ROOFS, SHEDS, STEEL FRAMED BUILDINGS 
of every description. 


See Illustrated Advt. on page 4, issue of June 1$th. 


















ALL SIZES 
INSTOCK 
2384 JAW 
4'2°° 2018 
LISTS ON 
REQUEST 
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CHARLES TAYIOR(BIRM™) LF ¢ 








CHUCK SPECIALISTS 





D exFTHOOOME BIRMINCHAM Y 


LANE 
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| 66 IMONS” TRAILING SUCTION HOPPER DREDGERS... 
GOLD & TIN RECOVERY DREDGERS ... 


HOPPER BARGES. FERRY STEAMERS. 


p ATENT RBPLACE PARTS for EXISTING nail 


MIVENTORS and FIRST CONSTRUCTORS 


MARINE OF “HOPPER and “STERNWELL .... 
DREDGS PLANTO— 4 ‘UTTER DREDGERS sod ELEVATING . . 
«ee DOCK FERRY STEAMERS . . 
CONSTRUCTORS OF HOPPER Telegraphic Addresses 

& BARGE-LOADING BUCKET Susoms, Rewrasw ; Sixomen, Louver 
DREDGERS; BARGE-LOADING, RE- 











CLAMATION & “SIMONS” CUTTER Nn aaa 
— mn DREDGERS _ =" 
Proprietors of ALFRED WATKIN'S BRITISHPATENT feraROTARY SPUDs Leadon Qlfiee : 

Builders of Dipper and Drag Line Dredgers of the latest type. 83, VICTORIA STREET. 





@ Wm. SIMONS & CO. Ltd. RENFREW, near GLASGOW. 


CONVEYOR: “ELEVATOR c 


LOWER BRIDGE WORKS, 


ACCRINGTON, +» LANCASHIRE. 


Contractors to H.M. Government. 


SPIRAL GONVEYORS, BUCKET ELEVATORS, Etc. 














Ts. 














EQUIP YOUR WORKS WITH 


VISCO AIR FILTERS 
WATER COOLING TOWERS 
THE VISCO ENGINEERING CO., LTD., 7 
eg t 162, GROSVENOR ROAD, LONDON, S.W. 1. gies Gian, Sie 


Victoria 9024. 








DREDGING PLANT 


: UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-Loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caiseons, 
Tugs, Ferries, Paddle and Screw Steamers. 
Delivered Complete or Shipped im Sections Spare Gear and Renewals Supplied. 








FERGUSON BROTHERS (Port cLAscow), Lb. 


Shipbuilders and Engineers, 
PORT GLASGOW. 
Telegraphic Address: DREDGER, PORT GLASGOW. 
Qu Admiralty List and War Ofiees List 
@RAND PRIZE LONDON EXHIBITION, 1006 
GOLD MEDAL JAPAN - BRITIOH 7 1012. 
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Patent Electric Screwing Capstan under Test 


WORKS 
Crown Bridge Works, West Bromwich, 
Neptune Works, Newport, Mon. 
ALSO AT 
Bombay and Calcutta. 











———E 


iNet) | 
| 


Steelwork in Riverside Berths for the Calcutta Port Commissioners. Solid Steel Screw 
Piles throughout—total floor area in Sheds 256,000 sq. ft 


HESE illustrations are representative examples of the 
various classes of STRUCTURAL STEELWORK, &c., 
carried out by BRAITHWAITE & Co. (Engineers), Ltd. 


Schemes eA and Contracts undertaken for the manu- 
facture of BRIDGES, STRUCTURAL STEELWORK, &c., 
and for erection at home and abroad. 


ATENT PRESSED STEEL TANKS built up with 
standard plates 4ft. square for the storage of Water, Fuel 
’ Oil, and other liquids. 


Any size tank supplied in multiples of 4ft. and up to l6ft. deer. 
Delivery from stock. 









Telephone— Felegrams— 


Victoria 8573 STRUCTURAL ENGINEERS Bromkirk, Sowest 


(2 lines) London 







Head Office: 117, VICTORIA ST., WESTMINSTER, S.W. 1. 


























WEEKLY BULLETIN 


RELIEF VALVES 


THESE VALVES are designed on the 
most modern principles and are Reliable, 
Accurate, Sensitive and Easily Adjusted, 
open and close promptly, with a minimum 
of margin and will not stick. 

























Delivery from Stock. 


10 TON CANTILEVER 
CRANES 


440 VOLTS. 3 PHASE. 50 PERIODS. 


4 TON ELECTRIC 
JIB CRANES 


440 VOLTS. 3 PHASE. 50 PERIODS. 


5 TON OVERHEAD 
TRAVELLERS 


440 VOLTS. 3 PHASE. 50 PERIODS. 


4 TON LOCO CRANE 


Send for quotation and specifications. 


GEORGE COHEN & 
ARMSTRONG 


DISPOSAL CORPORATION 
126, Abbey House, 2, Victoria Street, 
Ben vy LONDON, S.W. 1. constrong Sewest, London 










The Springs are coppered to avoid 
corrosion, They are suitable for 
use with pumps, feed water heaters, 
hydraulic lifts, hot water boilers, &. 





They are produced in large 








quantities and prompt 
deliveries can be given 


= ae 
British Steam Speciacties LT 
Wharf Street, LEICESTER. 











YAY PY pay 2 vw~A 
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A copy of “The Engineer Directory” will be sent on 
application. 


DISTANCE 
THERMOMETERS 
. Nid with 
» & Compensated Capillary 
* Tubing 
Flue Gases re Feed Water 
Superheaters Economisers 
’ Steam Pipes Fuel Oil, etc. 
EGRETTI @ ZAMBRA 
38, Holborn Viaduct, E.C. 1 
pv LONDON. 
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HEAVY- (oy fe ENGINE 


COLD - STARTING TYPE 


LATEST DESIGN. 
































COUPLED 





HEAVY-OIL ENGINE. 





ALL SIZES 
UP TO 6500 H.-P. 











TOOLS SUITABLE FOR USE WITH ALL KINDS 
——_— OF FUEL OILS, VIZ.: 


LOW GRADE FUEL OILS. 
REFINED OILS 


a TAR OILS. 
= RESIDUALS, ETC. 


ALSO ADAPTABLE FOR USE WITH 
GASEOUS FUELS. 























UNEQUALLED FOR ECONOMY. 
UNSURPASSED FOR RELIABILITY. 











TANGYES LIMITED 





SINGLE CYLINDER HEAVY-OIL ENGINE. 



























BIRMINGHAM 





MANCHESTER 


LONDON 





GLASGOW 








“ASRS REAR 








pie ibaa ikikinindbimikinikini-isiki- ina 














THE ENGINEER JuNE 26, 1925 



















































E CWugT GWEWAGRW I G@NeG MeAwC IWN@E CwugT GWEBAGRe | Gnec 














o 
= D 
@ oe x 
< ; = 
us z 
O La m 
P _ 
] 
= 
O 4 
ws . o 
= m 
= > 
x 2 
< z 
= >) 
oO is 
z > 
_ oO ' 
(7% Alfred Herbert No !! Hexagon Turret Lathe with covered bed xz | 
< é 
Wd z 
e 
: “ 
5 Alfred Herbert Hexagon Turret Lathes are that it pays to set up for as few as two or 
the best machines for producing all kinds of three articles. . : 
bolts, studs, pins, spindles, shafts, collars 
and bushes. The work is made direct from Attachments can also be supplied tor pro- 
rm black bars, no previous forging or centring ducing stay bolts at a very high rate. o 
z being required. If samples or drawings of work to be don m 
_ The rapidity with which work can be pro- are Rey to us we will =~ for > 
x duced is remarkable. The Roller Steady as we ——. outfits of tools and « 
> Turning Tools supplied with the machines give guaranteed production times. « 
“ gps P teyd desired oe in — - We have developed a very comprehensive - 
. — cut, leaving a high anc range of turret lathe tools suitable for our a 
= accurate finish. Capstan Lathes, Hexagon and Combination 
Clean and smooth threads can be cut with Turret Lathes. They are easily adaptable id 
the Coventry Patent Self-opening Diehead. to other makes of machines. F ull particulars Bi 
' are given in our booklet, Turret Lathe i 
© Tool equipment can be changed so easily Tools.” = 
Fs 
=z > ja 
—d ALFRED HERBERT HEXAGON TURRET LATHES o 
- ARE MADE IN THE FOLLOWING SIZES:— = 
<4 No. 1t Hexagon Turret Lathe .. ai - ta i Capacity, 13" x 27”. = bi 
No. II Hexagon Turret Lathe with covered bed ( apacity, 2” 30”. | 
2 No. 13 Hexagon Turret Lathe .. . ia Capacity, 23” x 36” z 
5 No. 134 Hexagon Turret Lathe with covered bed Capacity, 24" x 36° va 
No. 4 Hexagon Turret Lathe .. a e sd as Capacity, 34 42 
No. 19 Hexagon Turret Lathe with covered bed .. & Capacity, 34” x 42’ r 
rs ° ‘ 
3 DELIVERY FROM STOCK. “ . 


1 


S “HOW TO LAY OUT TURRET LATHE TOOLS.’’—A unique source of information on the design and 
layout of turret lathe tools. Equally useful: to the draughtsman and the operator. Bound in stiff linen y 





covers. Price 3s. 6d. net. rs) : 
| 

z m 

BRANCHES: ASSOCIATE COMPANIES: 
_ LONDON : 25, Victoria St., S.W. 1. BRISTOL : 94, Redcliffe St. PARIS: Soc. Anon. A, Herbert, 47, Boulevard de Magenta. - 
< BIRMINGHAM : 208, Corporation St. NEWCASTLE: New Market St. _ , x 
GLASGOW : 36-38, West George St. BUENOS AIRES: 25, De Mayo, No. 267. BRUSSELS: Soc. Anon. Belge A. Herbert, 34-36, Rue Melsens. 

Oo MANCHESTER : 2, rata St. OSAKA: > —— - Umedacho, MILAN: Soc. Anon. Ital. A. Herbert, 42, Via Cajazzo. - 
est. itaku. ° a 

< LEEDS: Atlas Chambers, King St. TOKIO: 4, Minamisayegicho, CALCUTTA: A. Herbert (India) Ltd., 13, British Indian Street. Z 
SHEFFIELD: Queen St. Chambers. Kyobashiku. SYDNEY: A. Herbert (Australasia) Ltd., 503/505, Kent Street. © , 
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for 
all duties 


Centrifugal Low Lift Pumps for Condenser 
Circulating or Irrigation. 


Rotary Pumps for Heavy Oils, Molasses 
and other Viscous Fluids. 


Turbo Pumps for Colliery Duties. 
Vertical Sinking Pumps 
Hand Radial Pumps for General Duties. 





Semi-Rotary Wing Pumps 


Ships’ General Purpose Pumps 
Bilge Pumps. 


Deep Well Pump Cylinder Fittings. 


Contractors’ Pumps. 


(ulalugues containing useful data sent on request. 


JISTONE= COMPANY L. 


DEPTFORD, LONDON, SE! 14. 
— we 








every conceivable purpese 


whether it be exhausting vitiated air, 
fumes, dust, refuse, etc.—supplying 
blast to cupolas, forges, blacksmiths’ 
hearths—for positive ventilation in 
high temperatures— or in fact wher- 
ever fans and fan systems can be used, 
the Sturtevant Fan will be found doing 
its work efficiently without any trouble. 
lf you need a fan for any job 


send for particulars and our general 
publication E1234. 


STURTEVANT 


ENCINEERING Co Ltp 
149 QueenVictoriaSt.LondonEC4 
MANCHESTER : 196, Deansgate. 
GLASGOW : - 50, Wellington Street. 

















F. WIGGINS & SONS. 
FOR INSULATION, SIGHT MOLES, ot 


102, 103, and 104, Minories, LONDON. 
































‘\\Have You 
Noticed ? 








the condi- 
tionof YOUR 
unhardened drill 
sockets ? How they 
are worn, burred over, 
tangs twisted, etc, all of 
which militate against accu 
rate results. Asquith “ Better- 
Sockets are ground in- 
ternally and externally, 


Service ”’ 
and being case- 

hardened, they retain their correct con 
* Better Sockets will 
the quality of YOUR drilling 


dition. - Service” 
improve 


results, and reduce your twist drill 


breakages. 


\lso have you noticed how clumsy 
the ordinary type of vice is for 
small work? How your fitters 
have to contort themselves to 
perform their work. With the 
“ Mould” Patent Swivelling Vice, 
however, the job can be set 
in the best position for working 
on to best advantage without 
removing from the vice. This 
vice has effected big savings for 





others, and it will do the same 
for you, on tool-room and. other 
small jobs 


Wm. AsouiTH (1920) Lr. 


cones Works :: HALIFAX :: England. 





2000 TONS 


HYDRAULIC PRESS 


With STEAM HEATED PLATENS suitable for 
VENEER WORK, VULCANITE SHEETS, ZYLONITE, INSULATING 
MATERIALS, BAKELITE. 


Photo. No. 128 





2500 TONS 
“YD. PREss 






SPECIALLY DESIGNED STEAM PLATENS 
TO WITHSTAND ANY STEAM OR HYDRAULIC PRESSURE. 


Send for New Lists. 








HOLLINGS & GUEST, L” 


Thimble Mill Lane, (abate 


Telephone : East 490. Telegrams : ‘‘Plusgers, Birmingham.’ 
Sole Agent for Scotland: Mr. D. LANDALE FREW, 45, Hope St., GLASGOW. 
Sole Agent for Ireland: Mr. S. F. ROSS, 60, Upper Arthur Street, BELFAST 
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HERBERT L2= 
COVENTRY. 


BRITISH ELECTRIC 
WELDERS. 


Electric Welding Machines are now being used in considerable 
numbers for repetition work, sheet iron, shipbuilding, electrical 
and automobile industries. 





























The machines made by the A.I. Electric Welding Appliances 
Co., for whom we act as Agents, will effect considerable 
economies on many classes of work. They are British made 
throughout and thoroughly reliable. 














\sk our Specialist to advise on their 
application to vour work. If particu- 
lars of work to be done are submitted 
to us we will quote tor the most 
suitable machines and vive guaran- 
tees of pre <luction. 








Demonstrations by appointment. 






Enquiries solicited for: 


BUTT WELDERS for dealing with the finest 
wire which can be handled up to 12 sq. ias. 
ia section. 


SEAM WELDERS with capacities up to two 
thicknesses of No. 12 S.W.G. mild steel 
sheet. 


SPOT WELDERS with capacities up to ; ‘ added 
thickness. 


All equipment for electric welding. 
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for Mechanical and 


- Electrical Drives. 
: at | Bi a Heat Extraction and 





Back Pressure Tur- 
bines for Industrial 


Work. 





The illustration shows a 
1,250 B.H.P. Steam Turbine 
with reduction gearing for 
direct Mill Drive erected on 
our Works test bed. 











HICK, HARGREAVES & CO. LTD., 


BOLTON, ENGLAND. 


G.W. London Office: 57, VICTORIA STREET, sS.W.1. 
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COVENTRY 


You may be using the best wheel obtainable—a 
Norton wheel — but this is not sufficient. There are 
many grits and grades each of which is suitable 
for some specific work. To get the best results 
from your wheels it is necessary to choose the 
correct grit, grade, shape and size for the work in 
hand. 


Our Norton grinding wheel specialists are always 
willing to give the benefit of their experience to users 
of wheels. Ask one of them to call. No obligation 


is incurred—it may mean lower cost and better 
production. 

Our warehouses maintain stocks of all the most 
generally used wheels. Orders are executed the 
same day as received. 

Advice is gladly given on the solution of any grinding 
problem. A standard range of Lumsden, Norton and 
Heald grinders is maintained in stock. Send parti- 
culars of work to be done and suitable machines will 
be quoted. Guarantees of production will also be given. 


MAKE USE OF OUR GRINDING SERVICE. 


LONDON : BIRMINGHAM: 





MANCHESTER : 


GLASGOW : 





BRISTOL: NEWCASTLE : 
The Butts. 25, Victoria St., S.W.1. 208, Corporation St. 2,Whitworth St. West. 36-38, West George St. 94, Redcliffe St. New Market St. 























ROYCE LIMITED, 
Trafford Park, Manchester. 


Electric 


CRANES 
CAPSTANS 
DYNAMOS 


AND 


MOTORS 


Of Highest Quality 
AND 


For ALL Purposes. 


Cablegrams :—Royoes Manchester Engiang. 
Telegrams -—Royces Manchester. 
Telephenes :—600, 681, 682 Trafford Park. 
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: j Our Gear Cutting Department 

ee gh is equipped with the most 

dH i] AW SS7/772 modern Automatic Machinery 

a @ XA for Cutting Spur, Bevel, Worm, 

¢ LLMINWIS RG, mY Spiral and Internal Wheels, 

is < pe Es Ree = besides Racks and Clutches, 
> 


» 


&c. 


SPUR GEARING up to 10ft. DIAMETER 
by 4in. Pitch. 


TN 


aan? eM : : J We solicit your enquiries for all kinds 
¥ > sonal 


of Gear Cutting. 





JOHN LANG & SONS, Ltd., Johnstone, or. Glasgow. 


The Height of Fame 








attained by “ Asquith” 
Drilling & Boring Machines 


Our specialised experience is behind 
each “Asquith” Machine. For accuracy, 
durability, cutting production costs, and 
continuous running without fear of trouble 
or breakdown, the “Asquith” stands 
alone. 


Illustration shows a large Horizontal 
Drilling, Tapping and Studding Machine. 
It is fitted with swivelling motion to the 
drill saddle, and rotary motion to column 
on base which traverses along the bed. 
Area of work covered, 10ft. high by 
20ft. long. 





Tell us about YOUR drilling jobs, and 
let us quote for cheapening their cost. 


William Asquith «920) Ltd. 


HIGHWELL WORKS, 


Halifax - - England, 


Other 
Aspiyants | 
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Capacity 


All other things being equal 
the machine with _ the 
largest capacity for its 

size is the one most 
valuable in your 


works. 





When its boring, the 


Pearn- 


Richards 


is the machine! 


GEO. RICHARDS & CO. Ltd., BROADHEATH. 





66 
Butier” 2, PLANERS 
WILL GIVE YOU AN ABUNDANCE OF ACCURATE MACHINING. 


THEY ARE ESSENTIALLY HEAVY DUTY MACHINES BUILT TO 
FINE LIMITS FOR PRECISION WORK. 


The self-contained countershaft is an original 
and most valuable feature of the Butler belt- 
driven Planer. It saves the expense and 
annoyance of fixing a loose countershaft to 
roof scaffolding and greatly facilitates location 
of the machine. 


The countershaft is accurately balanced and 
runs in“ Hoffmann” Ball Bearings which need 
very little attention or lubrication, about once 
in six months being usually sufficient. They are 
reliable and practically everlasting. 


This feature combined with the alumin.um 
reversing pulleys reduces the power consump 
tion to.a minimum and produces a quicker 
and smoother reversal than any other device 


10’ x 4 x 4 Planer No. 5. 





Let us have you enquiries for Planers, Shapers, Slotters, and General Purpose 
Lathes with Vee top beds. We can offer you many advantages both in design 
and quality of materials and workmanship. 


The Butter Macuine Toot Co. Lrp., imosworxs, HALIFAX 
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® Pumps 















FOR 
pa DUPLEX STEAM 
' DUPLEX POWER 
FACTORY, 
CENTRIFUGAL 
PUMPING ROTARY 
STATION, ss From the Smallest to the Largest. 
IRRIGATION, SS 7 
ETC. 2 os. FULLY 
——— GUARANTEED. 
= airbanks. Morse & (0. |td 
87, SOUTHWARK ST. LONDON S.E.1. 














HYDRAULIC MACHINERY 


OF ALL KINDS 












PUMPS, 
ACCUMULATORS, Special Machines Designed to pees 
















PRESSES FOR ; é SHEARS, 
preg Suit Customers’ Requirements. sitiate 
FORE, CRANES, 
BENDING, 

STAVING COAL TIPS, 
DRAWING. 


ee 
a 











FIXED AND CRUDE OIL 
PORTABLE ENGINES. 


RIVETTERS. Hydraulic Plate Straightening Press for plates 12’ 0” x 4’ 0” x ,*,” thick. 


FIELDING & PLATT, £™. 


GLOUCESTER. 
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RONALD TARIST & CO., LTD., 
12, Clipstone St., Gt. Portland St., 
LONDON, W. 1. : ENGLAND. 












Sensis: 12, CLIPSTONE ST., GT. PORTLAND ST., Telegrams 
Museum 3008 LONDON, W.1, ENGLAND. Resvalar.” 








ALL PACKING PROBLEMS 


solved by 


“S.E.A. RINGS.” 






FEED WATER RECULATION & PUMP CONTROL 


SPECIFY 
THE “THERMOFEED” (Pat?) 















Accurate 3 + " — Thousands of 
Maintenance # so seemed Machines 
of installed on every 
Water Level. seam, corgenea type of Boiler. 
> 


Savings in 
Coal Consumption 
and 


Labour Costs. ONLY THUMBTIGHT. 
chee ~ f 1 -— 7 - oie POWER LOSSES DECREASED ENORMOUSLY 


Utmost 
Simplicity of 
Appliance. 









Z., on 
a jake Catalogue S/20 gives 
fe ———- 2 br _ } - ; 
= TT pecemrerie T full description. 


veenee 


Veit (fh ‘|| Album S/19 shows 








Si 9’ | leat 
| numerous applications in 
oot. * Lit sketch form, to many 
-_—. ea — types of Machinery. 
~ a = - eS 


& ~ ee 










Battery of Boilers with Water Level and Pump Contro! 


Please do apply for these. 






ANY TYPE OF BOILER DEALT WITH SUCCESSFULLY. 


y 































Crossley Installations 
the World over— 


U* RS of Crossley Engines are so enthusiastic 

about the performance of their installations that 
they frequently give demonstrations to those seeking 
a satisfactory solution to their power problems. A 
case in point is shewn in the following letter, received 
from Messrs. A. and E. Pettifer, Ltd.. Bromyard 
dated November 22, 1923 





“We have great pleasure in informing you that the 
21 B.H.P. Crude Oil Engine you installed for us in 
l ecember last is giving very great satisfaction. We are 
ng it for Electric Lighting—supplying current 1 
the town 
** During the time it has been instal'ed it has not once 
let us down and it is most economical to work. 
“We have decided to put in a duplicate set and enclose 
you the order herewith, and trust that you will see that the 
engine is fixed before Christmas. This is after inspecting 
and comparing the working costs of six other makers. 


** In conclusion, we may say that we shall be pleased to 





demonstrate this engine to anyone interested.”” 


\ further letter, dated January 20, 1924, states: 


‘We have to-day, Sunday, given a demonstration to 
Vr. urth your Crude Oil Engine starting from 
Cold on crude in 5 seconds. He was very pleased, and 
no doutlt you will be hearing from him.” 




















We. for our part, are equally enthusiastic in the design 
and production of Crossley Engines and spare no effort 
to maintain for our installations their well-earned repu 
tation as the most reliable prime-movers of their type. 








HEAVY-OIL ENGINES from © to 1000 B.H.P 


CONVERTIBLE ENGINES to use either Oil or Gas, 

whichever may be cheaper at the time. 

REFINED OIL ENGINES from 3 B.H.P. upwards. 

GAS ENGINES from 4 to 5,000 B.H.P., and ¢ 


SUCTION GAS PLANTS from 6 to60o0 H.P per unit. 
OVER 100,000 ENGINES BUILT & SOLD. 





CrossLey BrotuHers, LiMiTED, 
OPENSHAW, MANCHESTER = 
Telegrams : Gasengine, Manchester Telephone: City 4200 


London Office ; 139-141, Queen Victoria Street, E.C. 4. 
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Rage ® » 


PNEUMATIC AND ELECTRIC DRILLS, GRINDERS, ‘HOISTS. 














AIR COMPRESSORS _ FOR EVERY PURPOSE. 


WE SUPPLY PORTABLE PNEUMATIC AND ELECTRIC DRILLS, HAMMERS, GRINDERS, HOISTS, AIR COMPRESSORS. ROCK DRILLS. OIL ENGINES. 
VACUUM PUMPS. PAINT SPRAYING EQUIPMENTS. DUFF LIFTING JACKS and TRENCH BRACES. ELECTRIC RIVET HEATERS. ELECTRIC 
WELDING PLANTS. ELECTRODES. IMPROVED ELECTRODE HOLDERS and HAND SCREENS. SELF-WINDING ELECTRIC CABLE REEL. 











Illustration shows @ selection, from our London Stock, of LITTLE GIANT, RED GIANT Pneumatic Drills, REAMING and TAPPING Machines, CLOSE 
QUARTER DRILLS, GRINDERS, BOYER RIVETING and CHIPPING HAMMERS, CLAY DIGGERS, ROCK DRILLS, MULTIBLASTERS for Sand Blast 
Work, Cleaning and Painting. 


Large Stocks kept for immediate delivery 

















Works : Fraserburgh, Scotland,Swhere’ the tools are made. 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD., 


TELEGRAMS : d TELEPHONE : BRANCHES 
FRASERBURGH, “CAULKING, PICCY, Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 9215 GERRARD ALL OVER 
SCOTLAND. LONDON.” (4 LINES) THE WORLD 

















HAMMERS. 


RIVETING, CHIPPING, SCALING, &c. 





USED WHEREVER THERE IS ANY 
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“B.B.” 
HAINS 


“B.B.” STEEL & 
MALLEABLE 
COMBINATION 
CHAINS. 
Working Strains up to 
10.000 Ibs. For heavy 


Elevators and Conveyors, 
and particularly those 
with long centres. 














BAGSHA 


DUNSTABLE. 


















& CO. LTD. 























Electrical 





Machinery 


























© Illustration shows a 550 b.h.p. “|_ The motor 14 destaned to develop 


2,750'3,000 mits, 490 r p.m. Open 
Type Slip-Ring Induction Motor, 


peak leads of 750 b.h.p. during 
accelerating periods which are of a 
driving the Main Winder at a lara duration of 8 seconds out of every 


Colliery in Scotland. 45 aeconds. 











TELEGRAMS : 


BRANCH OFFICES MOTOR GENERATORS “ Pecbles, Edinburgh.” 
LONDON : Hastings House, DYNAMOS SYNCHRONOUS MOTORS D.C. MOTORS BRUCE 
Norfolk Street, Strand, W.C. 2. SYNCHRONOUS INDUCTION MOTORS 
MANCHESTER ; 30, Cress Strest ALTERNATORS ROTARY CONVERTERS A.C. MOTORS PEEBLES 
NEWCASTLE: %, Pilgrim Street MOTOR CONVERTERS ‘ila & CO. LTD.:: 
CARDIFF : Wharf Street = * Engineers, 
STOKE-ON-TRENT: EDINBURGH 


32, Cheapside, Hanley. —— . = . _ 
GLASGOW : 144, St. Vincent Street. 








— TELEPHONES: 
Granion 461-2-3. 
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MARINE 
ENGINES 


[tcouore 


FOLOV 


| MACHINE 
TOOLS 


FORGINGS 
CASTINGS 


NON 
FERROUS 
PRODUCTS 


GO 


FOS 


DROP 
STAMPINGS 


YOON 


HIGH SPEED 
STEELS 


YOROV 


SMALL TOOLS 
GAUGES 


Yoda" 


PNEUMATIC 
TOOLS 


YSN 
























on 
ROAD 
MAKING 
MACHINERY 


(5 


HYDRAULIC 
MACHINERY 











SF 


ELECTRIC 
PLANT 























| Our illustration shows a pair of “ All- 


Ground” Hobs 6in. diameter by 7in. 
long tor generating Turbine Reduction 


Gears. These are for work under 
Admiralty Contracts and are subject to 
inspection by the National Physical 


|_aboratory. 


SIR W. G. ARMSTRONG, WHITWORTH & CO., Ltd., Openshaw. MANCHESTER. 


LONDON OFFICE :* 8, GREAT GEORGE STREET, WESTMINSTER, S.W.! 


T'clepho ‘ Victoria 4010. 


Telegrams : 


Our Small Tools Department _ is 
equipped with specially designed 
machine too!s and measuring apparatus 
for the manufacture of this extremely 
exacting class of work,and the methods 
employed ensure the production of hobs 
of the highest standard of accuracy 
and cutting efficiency. 





Zigzag, Parl, London. 





Code: Bentley's. 





~\ 
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OSTON 
OKNABY 









Class M Engine for Crude and Fuel Olls. 


The latest and most economical medium cc mpression engine 
on the market. Supplied in sizes from 8 to 36 BHP. 


PIONEERS and 
SPECIALISTS 


In the manulacture of 


INTERNAL COMBUSTION ENGINES 


Iilustrating Gas Engine and Producer for working on Anthracite. 


N addition to the units 

illustrated we have 
Fixed and Portable En- 
The ae gines for running on 
Tp te pee Bex ' Petrol-Paraffin and other 
Vee Vans: Refined Oils. 


Our Gas Engines and Pro- 
ducers (Anthracite and 
Refuse Fuels) are working 
successfully in all parts 
of the world. 





Send for our illustrated catalogues 
and let us quote for your needs. 


Vertical Cold Starting Oil Engines. 
stun on Cheapest Fuel Oils. Low Consumption Guaranteed. 


In sizes up to 1100 BHP. 


Ruston & Hornsby Ltd., 


Engineers, Lincoln. 


Telegrams Teleghore 


RUSTON, LINCOLN LINCOLN 580 


LONDON : 
IMPERIAL HOUSE, 15-17-19, Kingsway, W.C. 2. 








Horizontal Cold Starting Oil Engines. 


Telegrams : 


RUSTON, ESTRAND, LONDON. 


Telephone 


GERRARD 5866 Run on Cheapest Fuel Oils, In sizes up to 340 BHP. 
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Merryweathers’ Fire & Salvage Tug constructed for the British Admiralty. 


ae MERRYWEATHERS’ 
FIRE & SALVAGE BOATS 


for SEA, RIVER or HARBOUR WORK. 
Designed and built to suit special requirements. 
PORTABLE SALVAGE PLANT & LIGHT BOILERS. 
PUMPS 


Driven by STEAM, PETROL ENGINES or ELECTRICITY. 


SPECIAL HOSE tor SALVAGE WORK 


Write for Illustrated Catalogue 25 C.E.R. 


MERRYWEATHER & SONS, LTD. 


(Now incorporating SHAND, MASON & CO.) 
GREENWICH, S.E. 10, LONDON. 


























Cylindrical Tanks for Storage | 
Purposes 


ae? 


Rivetted Pipes for SesWater etc 
7 mee 


= 











HT. DANKS (NETHERTON) E 


MAKERS OF LANCASHIRE & CORNISH BOILERS, 
STEEL CHIMNEYS AND TANKS. 


Specialists in Buikding of Chimoeys, Boiler 6 

Economiser Settings and Botlerhouses. 
NETHERTON DUDLEY. 

: CaP REOMESEMBERT a 




















BERTRAMS|IMITED 





MACHINERY 

















FOR 
HEAVY COVENTRY 
SERVICE Pix? 8 1 CHAIN COLT® 
WAGGONS foo COVENTRY inc 
Wag? 
See illustrated advertisements last week and next 











“PALMETTO” _||,R08-Rio8y 
ELECTRIC - DRIVEN 


REG. TRADE MARK 


PACKING POWER HAMMER. 





Economical 
than other 
Packings 
because 
it lasts 
longer. 











5 cwt size 





NOTE THE COMPACT DESIGN 
& CLEAR WORKING SPACE. 


Our TWO VALVE SYSTEM 
OF CONTROL enables every 
VARIELY of BLOW to be 
struck with the utmost pre- 
cision, including full power 
SINGLE BLOWS. 








“Palmetto” has no equal under high pressure, 
super-heated steamand compressed air pressures. 
Braided for rods. Twist for valves. 






Made only by 








If you don'tknow Palmetto’ letussend 7 


you working samples to test—no charge. t R. G. ROSS & SON, Ltd. 


W. F. JOHNSON & CO., GREENHEAD, GLASGOW. 


Agents, The Sole Makers of the Famous 


113, Clerkenwell Road, London, E.C. “RIGBY'S PATENT" Steam and 
Compressed Air Hammers. 





aaa 
































W. G. BAGNALL. LTD., STAFFORD, ENGLAND, 


BUILDERS OF LOCOMOTIVES WEIGHING FROM 38 TO 6560 TONS, POR ANY GAUGE, OF HIGHEST CLASS WORKMANGHIP & MATERIAL 
Cede used: ‘A8.C." TIPPING TRUCKS, SUGAR CANE WAGONG, TURNTABLES, SWITCHEG, &c.  teiccrame: Bagnall, Staffers” 
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In the Service : industry 


BELLBUOY IF TY 





TRADE MARK 


SALAMANDER 


conditions 





TRADE MARK 
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industry 
The remarkable heat resisting properties of Asbestos Fibre 
have made 
But the service and efficiency of Asbestos Jointings are in 
direct proportion to their purity 
application of Asbestos to industry, Bell’s take a pride in the 
high standard of quality they have set—and maintain 


factured by us with one aim 


S — " = 
( = os ~~ : SRS 
m~> 


years ago Asbestos was practically unknown in 
‘To-day it is indispensable to all steam users. 


it the most serviceable basis for Steam Jointings. 


As the pioneers of the 





BELLS 


ASBESTOS 


If you write to us, giving particulars of your requirements, we 
vill submit samples of Jointings that are exactly suited to th 


stated. All forms of Asbestos Jointings are manu 

maximum reliability and servic« 
Catalogues on application. 

A skilled representative will wait on 

firms in any part of the Kingdom. 


Bells United Asbestos Co., Ltd., 


Pioneers of the World's Asbestos Industry, 


SOUTHWARK STREET, LONDON, S.E. 1. 


Telegrams: ‘Asbestos, London."’ Telephone: Hop 4040. 




























WELLS’ LIGHTS, 
‘OIL HEATINGT& 
BRAZING PLANTS. 





WASTE 
OIL 
FILTERS 
with Patent 


“ Sight - Feed” 
Syphons. 


FOR ALL 
USERS OF 
MACHINERY. 


Made in 
a variety of 
sizes. 








OIL STORAGE 
CABINETS 


With special 
pumps for 


heavy oils. 








Mudhole, manhole and other 
joints made with ** Victor’ 
rings, squares or ovals,may 
be broken frequently without 
loss of effictency. That ts 
one reason why H.M. Navy 
have used lointings of the 
‘* Victor ”’ type for over 
thirty vears. 





sb 27 A. 
~ Aldwych 








SOCIETA ITALIANA ERNESTO BREDA, per Costruzioni Meccaniche, MILANO (Italy). 





Old Established Firm. 


6600 OPERATIVES. 


Share Capital, It. £100,000, 000 





Steck. 





Road Rellers, &c. &c. 








Steam and Electric Locomotives 
Railway and Tramway Rolling 


Portable and Thrashing Engines. 
















MADE FROM SELECTED OX BUTTS. 
HAND CURRIED AND 
DOUBLE 

STRETCHED. 






THE 


GANDY BELT MFG. CO.. Ld. 









’ YS OAK-TANNED 
THERE'S NO BETTER BRAND.” 


SPECI 4 LISTS 


LEATHER BELTING 








OAK-TANNED AND CHROME 
RAWHIDE, HELVETIA & WATERPROOF 













pega Cheshire. 





Glasgow, Belfast, 
Newcastie-on- -Tyue. 







LAMINATED LEATHER BELTING 
LEATHER LINK BELTING, ETC. 




























WELLS’ “LIGHTNING” 
PAINTING MACHINES. 


Wallwork and Wells’ Patents 


SPRAYING 
SUPERSEDES 
BRUSHWORK 

FOR 
QUICKLY 
APPLYING 
OIL PAINTS. 
VARNISHES, 
&c., &c 








HAND PAINT SPRAYER. 
For Spraying Radiators, Armatures, 
and all intermittent work. 








WELLS’ “LIGHTNING” 
LIME & COLOR WASHER. 


Wallwork and Wells’ Patents, 


No. 5A’ 
MACHINE, 
FITTED WITH 
OUR 
HIGH-GRADE 
DOUBLE 
SPRAYING 
NOZZLES. 






























C. WELLS & Co. 


101, Midland Rd., St. Pancras, N.W.1, 
Works: Manchester. LONDON 
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AF SMULDERS 


SCHIEDAM (HOLLAND) 


Sole Agent in the United Kingdom: 


ANDERSON RODGER 
38. Victoria street - London S.W.|. 


Tel.: Victoria 3687. Cable Add.: Rodgerando. London 












OTHER SPECIALITIES - Dredging Plants 
of all Types and Very Large Capacity. 
Coaling Vesseis and Elevators for 
bunkering Steamers Mechanically at 
Rates from 150 to 1000 Tons an Hour. 
Passenger and Cargo Vessels, Tank 
Steamers, Steam Hoppers, Tugs, Float- 
ing Docks, Excavators of all Systems. 














Three different positions of a der- 
ricking and revolving Floating Crane 
of 200-Tons hoisting capacity, whilst 
placing a boiler on board a steamer 
constructed at our Yard. 
















BOILERS, Land and Marine of all Systems 
and Pressures 
BRIDGES, ROOFS, and all other Steel 
Work at our Branch: 

CHAUDRONNERIES 


A. F. SMULDERS 


Grace-Berleur, Liége, Belgium. 
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“MARSHALL ’ 


OIL ENGINES 


For Pumping, Electrical, Industrial and Other Services. 





PRESENT RANGE OF SIZES COMPRISES: 
HORIZONTAL: 8 to 25 B.H.P. VERTICAL: 30 to 450 B.H.P. 


LOW FUEL CONSUMPTIONS GUARANTEED 


ON ALL KINDS OF FUEL OILS. 








MARSHALL, SONS & COMPANY, LTD. 


BRITANNIA works, GAINSBOROUGH, tincounsuire. 


Stand No. 145, Royal Show, Chester. 
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SPENCER-HOPWOO0 


FOR LAND AND SEA 


F you are intent on obtaining the maximum results 
from a water-tube Boiler which costs the least to run 
and the least to maintain, read the following fifteen 
points about the Spencer-Hopwood Vertical Boiler : 


I. 


Costs no more than other 
Boilers of the same output. 


Il. 
Raises steam from cold in 
HALF AN HOUR day 
after day without any 
injurious effects. 


Ill. 


Has no awkward excres 
cences. 
IV. 


Occupies less floor space 
than any other boiler for 
the same output. 


V. 
Has no rivet heads subject 
to high flame temperatures. 


VI. 
Is the most accessible for 
cleaning and inspection. 


VIL. 
The tubes are immediately 
accessible for renewal, 
inspection, or internal clean- 
ing, by removing the casily- 
handled mandoors at the 
side. 





16. Standard Pattern ‘* Spencer-Hopwood 
working on Waterloo Bridge in conmmection wit! 
repairs, May, 1924, 


SPECIFY 


PATENT 
WATER-TUBE 
VERTICAL 





No. 22. “ Spencer-Hopwood” Patent Boiler 
supplied to the British Petroleum Co. Ltd., 
and fitted for oil-firing (Kermode System). 
Spencer-Hopwood Boilers are built to B.O.T. 
and classification societies’ rules and tests. 
Any type of vil-burning gear fitted as required. 
British Patents 185,626; 193,182; ete. 


SPENCER-HOPWOOD 


PATENT WATER- 


TUBE 


VERTICAL BOILERS 


ARE USED 


ALL OVER THE WORLD 






































BOILERS 


VII. 


The tubes can be cleansed 
an the fire side with a lance 
while the boiler is working. 


IX. 

Most Portable. 
X. 

33 % Overload Capacity. 
XI. 

Longest Life. 


XII. 


Lowest Maintenance Costs. 


XIII. 
Highest Evaporation for 
Size. 

XIV. 
Greatest Heating Surface 
for Size. 

a. 
Only five feet of Chimney 
required, 





Launch of first 1,000-ton Ferro Concrete Barge for Admiraity, 
supplied with ‘* Spencer-Hopwood" Patent Boiler. (Sixty-six 
“Spencer-Hopwood” Boilers were ordered by the Admiralty 
for these vessels). 


SPENCER-BONECOURT 


"Phone: VICTORIA 2802.3. 


LIMITED. 


ENGINEERS & BOILERMAKERS, 


PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, S.W.1 


Telegrams : BONECOURT, PHONE, LONDON 


Works: HITCHIN, HERTS. 
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is Important fo 
Plant ee 
S] 


—let the builders of 
your machinery speak | =s5=< 
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The Gargoyle 
echnical Series 


cal Series 


The books making up the series 
do not represent the views of 
any one man; but reflect the 
studies of probably the most 





Do the builders of engines and machines Why do they recommend Gargovle | experienced lubrication organi- 
concern themselves about the lubrication of Lubricants ? sotion in the works. They exe 
. fully illustrated and written in 


those engines and machines in operation ? clear-cut language 
Because they have individually become convinced - 


Write to our nearest Branch 


They do. The great majority ot engine builders in of the expertness of the Vacuum Oil Company, I td., Office § nies of he cum 

- : - ~ cc for Ss 0 € 
this country take definite steps to ensure the use of in matters ot lubrication, and have found their bers that you desire to read. 
correct oils on their equipment after the purchasers greatest insurance in accepting the lubrication 


[he tollowing list will indicate 
zg 


have put it in operation. recommendations made by this Company. aoaene tity dons | 
. , E , : 4 Steam Cylinder and Valve 
Why do the engine builders take this W hat does the engine builder's carefulness Lubrication | 
: " r . ‘ — a Marine Lubrication Practice 
interest ? ‘ UVeOS » Pp »TeC e ? C 
suggest to the plant executir weedy ype <nteher yl 


Naturally they are interested in having their ' bustion Engines 
: ‘ It suggests the advisability of learning if all the 


Railway Lubrication Practice 
engines and machines in your plant are now being 


machinery give satisfactory service, and their own 


scientific experiments and tests have convinced elcened os ecleusifictiie os they should be. To Delvac Mechanical Lubricator 
them that the most important single factor in secur help you secure that information the Vacuum Oil Lubrication of Air Compressors 
ing satisfactory service is lubrication Company, Ltd., will gladly send an experienced | Lubrication of Refrigerating 


- | Machines 
representative to your plant. You will find this 
representative well informed on machinery operation Lubrication of Small Hori 


Hhat oils do these engine builders zontal Gas Engines 








oe. ae 


ee 










° © and lubrication. If it seems advisable we will have ‘ ¢ Plein Hi 
recommend: our engineer make a careful survey of your equip gee oy ain Morizonta 
~ : 
The leading engine and machine builders of this ment, in co-operation with your works manager 01 a a 
“- -~“ T ‘ . fs 1, ; | 
country specifically recommend or approve the usc engineer ;, This ve Boe wt a8 ed b ; " Sein” Sem Giese 
°G ‘ ; C ; t > Vac d yany, Ltd., . . . . 
of Gargoyle Lubricants on the units which they era orate hr nage aad medica Day ; Petrol-driven Commercial 
— >a . which will ensure smoother-running machinery, less “ah ia saoees } 
manufacture amd sell. They send specific in . ; Vehicles 
x b re wear, fewer repairs and stoppages, and, as a result, Bell end Tube 06 | 
elena an — wore oi SqMpment more continuous opetation and improved pro- alt and Lube Stills 
recommending the use of these lubricants, and in duction profits. This service involves no obligation Ww s Ropes: Their Care and 
some cases go so far as to send samples of thc mn your part, and may be had by writing to our ee | 
" , anc .) ing ! 
products they recommend. nearest branch office. Quenching and Tempering . 
, 11S 


Lubricating Oil Specifications 


BRANCH OFFICES 
GPSS Beltast Glasgow } 
Hull 


Birmingham 





i Bradtord Liverpool 
HEAD OFFICE : WORKS: Bristol _—— ne 
, s Caraift Newcastie- 
Caxton House, London, S.W. | re Birkenhead and Wandsworth Dublin on-Tyne 

















Lubricants | | 


A grade for cach type of service 


_VACUUM OIL COMPANY. [7?P 
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Have you 
had your 
copy of the 
handsome 
new— 








Catalogue ? 


HE new edition of the 


‘‘Bennis’ Chain Grate 


CNITUS 








Catalogue is now available 
for distribution Asis well 
known, there have been 
considerable changes in the 
design and construction of 
chain grates during recent 
years. This catalogue brings 
together all the latest and 
most up-to-date information 
on the subject. 


It is handsomely printed 
and bound, with numerous 
illustrations, test figures, 
and official reports. The 
catalogue is too expensive 
to be issued broadcast, but 
bona fide  enquirers can 
have a copy post free on 
application to either of the 
addresses below. 


ED. BENNIS & CO., LTD., LitTLe HUuLTon, Botton, 


And 28, VICTORIA STREET, S.W.1. 
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THE “‘MOQWAT” par. 
| FRICTION CLUTCH. 


GRIP POSITIVE AND 
EQUAL AT ALL POINTS 
OF TREAD. 
EXTREMELY SIMPLE AND 
| ABSOLUTELY EFFECTIVE. 


SUPPLIED FOR ANY 
SPEED OR POWER. 


HARPERS <corvmexn LIMITED. 



















































































WE WERE THE FIRST TO 
SPECIALISE SOLELY IN 
THE MANUFACTURE OF 
ACCESSORIES FOR THE 
TRANSMISSION 
OF 
POWER. 


HARPERS LIMITED, 
ABERDEEN. 










































Specialists in the Manufacture of Belt Pulleys, Rope Pulleys, Fly Wheels, Gear Wheels, Shafting. Pedestals and Fixings. 
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: trifaéal 
“Condensate 


Pump 








Universally acknowledged as “The Premier’ Pump. 


Air leakage at glands impossible. 


Oil or grease in the gland packing cannot mix with and 
contaminate the feed water. 


Most cases can be suitably dealt with by the use of 
two single stage impellers, these being made absolutely 
duplicates there is no hydraulic end thrust. 


For exceptionally high heads a central diaphragm is 
introduced in the pump casing causing the impeller to 
operate in series as a two-stage pump; in this case a 
thrust bearing is provided. 


MIRRLEES WATSON 


ENGINEERS | scottanp street GLASGOW 
London Office: Mirrlees House, 7, Grosvenor Gardens, S.W. | 
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**MIRRLEES - DIESEL”’ 
ENGINES 


are 


UNSURPASSED 


for 


ECONOMY, RELIABILITY & LONG LIFE. 










EXTRACTS FROM A USER'S RECENT LETTER. 







The working of all six Engines leaves 
nothing to be desired, giving perfect satis- 
faction in the hands of native drivers. 





The finish of the Engines is perfect. 






The extraordinary reliability makes these 
units specially suitable for prolonged run- 
ning. 








I do not hesitate in stating that Engines of 
Messrs. MIRRLEES, BICKERTON AND Day 
are to be preferred to those of any other 
manufacturer. 


MIRRLEESBICKERTONG DAY. 


7, GROSVENOR GARDENS, $.W. 1. STOCKPORT- 
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“DAVY” STEAM HAMMERS 


were supplied to British and Foreign Works as long ago as 1860 and 
have been in demand ever since. Our experience in hammer construction 
is therefore very extensive and the many repeat orders received show the 


satisfaction of our customers. 


Our NEW DUPLEX VALVE GEAR (provisional patent) enables 
a hammer to be worked either handing or self-acting with absolute perfec- 
tion, the disadvantages usually experienced with hammers having combined 


valve gears being eliminated. 


NEW HAMMERS IN STOCK. 





The following are available for immediate 
delivery, subject to being unsold : 
TWO 5cwt. “* Rigby ” Hammers, fitted 

with New Duplex Valve Gear. 
THREE 7 cwt. do. do. 


FOUR 3 cwt. Overhung Frame 
Hammers, with Slides, fitted 
with New Duplex Valve Gear. 


ONE 5 cwt. do. do. 


We have also in progress for early delivery: 
TWO 7 cwt. Overhung Frame 


Hammers, with Slides, fitted 
with New Duplex Valve Gear. 


ONE 10 cw. do. do. 


ONE 15 cwt. “Rigby” Hammer, 
arranged for hand working 
only. 











We shall be pleased to send particulars and : 
° 5 Cwt. Rigby Hammer with Duplex Valve Gear 
prices of the above or any other sizes on 
request. 





“DAVY” HIGH-SPEED FORGING PRESSES, 100 to 12,000 tons power, 
“DAVY” ROLLING MILLS AND STEEL WORKS MACHINERY. 
LANCASHIRE, CORNISH & “BLAKE” WASTE HEAT BOILERS. 


ge | DAVY BROS! 
cue) |S) s 6500 1) Oe 


Estabd 1830. 
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AIR COMPRESSORS AND 
“DRY” VACUUM PUMPS. 


REMARKABLE FOR LOW DRIVING POWER, UPKEEP 
AND SILENT RUNNING, 





CLASS L.—BAILEY’S “K_  BELT-DRIVEN CLASS C.—"K”" BELT-DRIVEN SLIDE VALVE “DRY” VAQUUM PUMP. 
COMPRESSOR. Two-Stage Compression in one Cylinder. 
The most suitable machine for the Workshop or the Mine. 





B AILEY’S “K”" AIR COMPRESSOR ; Steam, Belt, or Electric Driven. Its Reputation for Running 
rece = Qualities is unequalled. Capacities of from 40-2000 cubic feet per minute. 

















e LASS C.—“K” BELT-DRIVEN SLIDE VALVE “DRY” VACUUM PUMPS give the 
oman highest vacuum obtainable. Specially suitable to work as Air Pumps for Condensers of Steam 
Engines, Central Condensing Plants, Cooling Towers, Condensers for Evaporating Plants, Vacuum 


Drying Plants, Distilling, Filtering Plants, etc. The single types maintain a vacuum of over 29°8in., 
the Double Vacuum Pumps 29°95in. of Mercury. 














BAILEY’S “WET” VACUUM PUMPS 


for Vacuum Pans, Condensers, etc. 


0", 





FIG. 5199.—BAILEY’S BELT-DRIVEN “WET” VACUUM PUMP. 
FIG. 6210.—STEAM-DRIVEN. 





FIG. 15 D.—"“ DAVIDSON” PATENT  INDE- 
PENDENT AIR PUMP and JET CONDENSER. 


WE ARE MAKERS OF THE EDWARDS AIR PUMPS IN ALL SIZES. 


Manufactured by 


ir W.H Bailey & COL? 






































ALBION WORKS, SALFORD. MANOMESTER. 
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IF-YOU-WANT 
A.GOOD-PUMP- »' 
YoU-WANT-A 
WEIR-PUMP 
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B.T.H. 
Traction 
Equipment 


Power 
Station 
Equipment 


Sub-Station 
Equipment 


Automatic 
Sub-Station 
Equipment 





Electric 
Locomotives 


Train 
Motors 


Automatic 
and Non- 
Automatic, 
Electro- 
Magnetic 
and 


Traction 




















Electro- ; | 
Pneumatic 


Control Gear ) 


Self- 2 
Regulating ¥ 
Motor E i 


Generators 


Air 
Compressors 
Air 


Exhausters | | 





Tramway 
Motors and 
Controllers 


Trolley Bus 
Motors and 
Controllers 


Etc. 


aware 


nd 








B.T.H. Self Regulating Mot 





or- Cenerator. 


lated Interpole Tractio 


Guipment 


B.T.H. Traction Equipments, suit- 
able for operation on any system, can 
be supplied for all classes of service, 
with automatic or non-automatic 
electro-magnetic or electro-pneumatic 
control, as may be desired. 









All auxiliary plant, such as com- 
pressors and exhausters for air and 
vacuum brakes, self-regulating motor 
generators for auxiliary low-tension 
supply, switchgear, etc., is manu- 
factured by this Company, and thus 
complete equipment can be supplied 
for main line locomotives, multiple 
unit trains, or any other service. 
















n Motor. 








BT.H. Venti 








B.T.H. Electro-pneumatic Motor Controller. 
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The British Thomson-Houston Company, Ltd. 


Electrical Engineers and Manufacturers 


London Offfice: 


Head Office: Rugby. 

Works: Rugby, Birmingham, 
BELFAST 31, Linenhall Street 
BIRMINGHAM Daimler House, 

Paradise Street 

BRISTOL 119, Victoria Street 

CARDIFF Jotham's Buildings, 
26 & 27, St. Mary Street 

DUBLIN 25, Suffolk Street 

GLASGOW 51, Pitt Street 

LIVERPOOL 14/16, South Castle Street 


“Crown House,” Aldwych. 


Coventry, Willesden & Chesterfield. 
LEEDS 19a, Wellington Street 
MANCHESTER National Buildings, 

St. Mary’s Parsonage 
MIDDLESBROUGH Prudential Chambers, 


Albert Road 


NEWCASTLE-ON-TYNE 
Commercial Union Buildings, Pilgrim Street 


SHEFFIELD Mazda Buildings, Campo Lane 





SWANSEA Mazda House,7, Melbourne Place 























= 












_JuNE 26, 1925 THE ENGINEER 35 














B.T.H. 
Switchgear 






Power 
Station 
Switchgear 


aac EHS : 
POLOCEIVE 


i S—S> 















Sub-Station 
Switchgear 






Automatic 
Sub-Station 
Switchgear 
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110,000-Volt 





























































































































Oil-immersed 
| Circuit 
Balanced Current Protective Gear | ~ tt | Breakers 
| =a as — + 
B.T.H. Balanced Current Feeder Pro ty =" —— rr H.T. 
tective Gear provides discriminating pro | * 7 —_— Switchgear 
tection for parallel feeders without using , rs ae Lf 
pilot cables. prtantn a | 
~ | & ¢ 
The operation of this system depends “e | Switchgear 
upon the balance of the currents in i a ‘ 
parallel feeders, and when this balance | * ‘ reser 
is upset by either an earth fault or a phase Truck Type 
fault, the defective feeder is isolated nit, Switchgear 
through the medium of a relay actuated by -. — = 4 
Protective Transformers and a_Biasing jo 5 roo ‘ 
Transformer which also restrains the - le Compound. 
relays on the healthy feeders. OASNG TRanscomera filled | 
Switchgear 
Balanced Power Protective Gear Ske Suerey 
| my | | Switchboards 
B.T.H. Balanced Power Feeder Pro- 1 | 
tective Gear is similar in general principle 8 — 
to the Balanced Current Protective Gear cmt . . - Protective 
described above, with the addition that ‘ A Gear 
f it includes the important feature of directional | 2 LAs paws Sven “Te tea 
operation. —— * Tirrill ” 
These and other forms of Protective Gear Automatic 
are fully described in D.L. 4471, which will Voltage 
| be sent on application. Regulators 
‘ 
L J . , 
~ i... : _ HH IC. 
= —— —_ a ; } 
: i 
ee: ee ra Ss | 














The British Thomson-Houston Company,Ltd. 


Electrical Engineers and Manufacturers 


Head Office: Rugby. London Office: “Crown House,” Aldwych. 
Works: Rugby, Birmingham, Coventry, Willesden & Chesterfield. 
/ 
' 
FOREIGN OFFICES & CORRESPONDENTS FOREIGN OFFICES & CORRESPONDENTS 
ARGENTINA Buenos Ayres INDIA Bangalore, Bombay 


AUSTRALIA Brisbane. Cawnpore, Calcutta 





Melbourne, Sydney Madras 

R jn 2 MEXICO City of Mexico 

BRAZIL sd . ose NEW ZEALAND Auckland, Christchurch 

ao Paulo . : 

Dunedin, Wellington 

CHINA Shanghai PERU Lima 

DUTCH EAST INDIES Java SOUTH AFRICA Bulawayo, Capetown, 

Durban, Johannesburg 

EAST AFRICA Mombasa, Kenya Colony Salisbury 

Zanzibar, Kenya Colony | . 

oO | SPAIN Madrid 

EGYPT Cairo 1] TASMANIA Hobart, Launceston 
U 

JAPAN Osaka URUGUAY Monte Video 
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B.T.H. 
Motors 


Auto- 
Synchronous 
| Motors 


Slip-Ring 
Induction 
Motors 


Squirrel-Cage 
Induction 
Motors 











Variable 
Speed 
A.C. Motors 


Synchronous 
Motors 


Industrial 
Motors 
A.C. & D.C. 


Tramway 
Motors 


Train 
Motors 


Crane 
Motors 


Rolling Mill 
Motors 


Winding 
Motors | 


Loom 
Motors 


Fractional 
Horse-power 
Motors 


Etc. 


es 
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fish, Te nS ea ih pa i 
























6 eemabate Sey 








The illustrations show B.T.H. Motors 


and Control Gear driving a large 
battery of screw-meking automatics. 





Due to their low temperature rise 
and heavy overload capacity B.T.H. 
Motors give reliable service under 
the most arduous conditions. They : 
are manufactured in all sizes over a ; 
wide speed range and can be sup- 
plied for either alternating or direct 
current systems. 


+e shee 


The design of these motors is based 
on extensive experience of industrial 
drives of every description, and thus 
they are of extremely robust con- 
struction and give continuous service 
with minimum attention. 

















Works : 


BELFAST 
BIRMINGHAM 


BRISTOL 


CARDIFF 


DUBLIN 
GLASGOW 


LIVERPOOL 








Head Office: 
Rugby, 





Rugby. 
Birmingham, 


31, Linenhall Street 


Daimler House, 
Paradise Street 


119, Victoria Street 


Jotham's Buildings, 
26 & 27, St. Mary Street 


25, Suffolk Street 
51, Pitt Street 


14/16, South Castle Street 








The British Thomson-Houston Company, Ltd. 


Electrical Engineers and Manufacturers 


London Office: 


Coventry, 








“Crown House,” Aldwych. 


Willesden & Chesterfield. 
LEEDS 19a, Wellington Street 
MANCHESTER National Buildings, 

St. Mary’s Parsonage 
MIDDLESBROUGH Prudential Chambers, 
Albert Road 


NEWCASTLE-ON-TYNE 
Commercial Union Buildings, Pilgrim Street 


SHEFFIELD Mazda Buildings, Campo Lane 


SWANSEA Mazda House,7, Melbourne Place 
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The illustration shows several units of 
B.T.H. automatic reversing contactcr 
control gear for use in Steel Works and 


Shipyards. 








f 


Steel Mills. 


B.T.H. automatic reversing contactor 
control gear operates on a current 
limit system which ensures that the 
contactors close in their correct 
sequence, and—what is of great 
importance—accelerate the motor in 
the shortest safe time consistent with 
the load conditions. 


All contactors, relays, isolating 
switches, resistances, etc., are 
mounted asa complete unit in a sheet 
steel case, which can be fitted with 
either cable or conduit connections. 


These units are operated by a small 
master controller, which may be 
mounted in any convenient position, 
so that the motor is under complete 
control during any operation. 

To assist in giving fill information on 


the most suttable type of control gear, 
kindly indicate the duty to be fulfilled 








B.T.H. 
Control 


Gear. 


Starting 
Rheostats 


Starting 
Panels 


Auto- 
Transformer 
Starters 


Crane 
Controllers 


Tramcar and 
Trolley ‘Bus 


Controllers 


Y-Delta 


Starters 


Pash-Button 


Stations 


A.C, & D.C, 

Contactor 
Starting 
Gear 


Drum 
Controllers 


Mining 
Controllers 


Field 


Regulators 


D.C. 
Protective 
Panels 


Discharge 
Resistances 





Etc. 

















The British Thomson-Houston Company, Ltd. 


Electrical Engineers and Manufacturers 


Head Office: Rugby. 
Works : 


FOREIGN OFFICES & CORRESPONDENTS 


ARGENTINA Buenos Ayres 
AUSTRALIA Brisbane, 
Melbourne, Sydney 

BRAZIL Rio de Janeiro 
Sao Paulo 

CHINA Shanghai 
DUTCH EAST INDIES Java 


Mombasa, Kenya Colony 
Zanzibar, Kenya Colony 


EGYPT Cairo 
JAPAN Osaka 


EAST AFRICA 





Rugby, Birmingham, 


London Office: “Crown House,” Aldwych. 
Coventry, 


Bangalore, Bombay 
Cawnpore, Calcutta 
Madras 


Willesden & Chesterfield. 
FOREIGN OFFICES & CORRESPONDENTS 
INDIA 
MEXICO 


NEW ZEALAND 


PERU 
SOUTH AFRICA 


City of Mexico 


Auckland, Christchurch 
Dunedin, Wellington 


Lima 


Bulawayo, Capetown, 


Durban, Johannesburg 


SPAIN 
TASMANIA 
URUGUAY 


Salisbury 
Madrid 


Hobart, Launceston 


Monte Video 
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Portable Oil Engine-driven Compressor Set 





























Rolling Drum Type Rotary Compressor. 


a MAMTA 


AIR COMPRESSORS. 


— IAW 


WE ARE _ SPECIALISTS 
IN THE MANUFACTURE 
OF AIR COMPRESSING 
MACHINERY FOR ALL 
—— PURPOSES. 

































EFFICIENT, 
RELIABLE, 
COMPACT & 
ECONOMICAL. 








Single Stage Quadruplex Compressor. 


STATIONARY AND 
PORTABLE UNITS 
OF ALL CAPACITIES 
SUITABLE FOR ANY 
—— PRESSURE. —— 






























WE ARE CONTRACTORS TO 
THE BRITISH ADMIRALTY, 
WAR OFFICE & AIR MINISTRY, 
THE INDIA OFFICE AND THE 
CROWN AGENTS FOR THE 
-COLONIES. 
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Motor-driven High Pressure Compressor. 
























Write to Dept. “A” for Leaflets and Full Particulars. 
HMMA! 


REAVELL & CO., Lp. 


IPSWICH, ENGLAND. 


HON 


TELEGRAMS: Reavell, Ipswich. TELEPHONE: 324-5 Ipswich. 





Motor-driven Turbo Exhauster. 
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You will eventually use 


“FERROCRETE” 


The rapid-hardening. Portland Cement. 
Why not start now? 


Write for a copy of “ Rapid-Hardening Ferrocrete, its Characteristics 


and Uses,”” which gives full details, and also a copy of “ Report on Tests 
on “ Ferrocrete”” by Dr. Oscar Faber, O.B.E., D.Sc., M. Inst. C.E. 


THE CEMENT MARKETING COMPANY, LTD. 


PORTLAND HOUSE, TOTHILL STREET, WESTMINSTER, S.W.1. 


Telephone: Victoria 9980 (20 lines). Telegrams: Portland, Pari, Londen. 
MTT EE 
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‘Durability © 
& Strength : 


~ le 
oe at 


RANSOMES&RAPIERin 


"BELGIAN MasTRY OF RLYS: ~<a MAKERS 
MO 665.708 £E0 GOLIATH CRANE | PSWICH 


4-5 METRES SPAN 
5 MOTOR TYPE = 


DIRECT CURRENT 220 VOLTS 
3004 1917 


Ransome ~ é Rapier 
SPV CRORIAS TS 


.VIC. LONDON | ,es VICTORIA 4891 & 4892 
Telegramse Cables. Se oae ER Jelephone: 904 IPSWICH 
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Economy in 
photo-print production 











HE ‘Hall-Mark” is a continuous feed The operation of the machine is entirely 

machine having one 10 ampere horizontal automatic, and a boy or girl can obtain 
arc lamp of an entirely new and special perfect results. Judged from the point of 
design for photo-printing. The machine has a view of an investment the “ Hall-Mark” 
normal printing capacity equal to 250 double Photo-Printer will rapidly return its initial 
elephant blue-prints or 60 double elephant cost by the economies which it effects. It 
ferro-gallic prints per hour. It has a a is made in our own factories, and is the result 
current consumption per print than any other of a cumulative experience in copier con- 
continuous feed machine. struction and actual photo-printing. 






Head Office: CHALFONT HOUSE, ; 
GREAT PETER STREET, C 


A—Horizontal Arc Lamp D—Photo Paper WESTMINSTER, S.W. L, P Wn 


B—Glass Bend E — Endless Band and at \ITLIOK. 
C—Tracing F —Feed Board BIRMINGHAM, GLASGOW & NEWCASTLE-ON-TYNE 


B:J-HALL & G-LTD. / (= 





) 















mm 


‘Hall-Mark QF 


i 


CONTINUOUS CONTACT PHOTO:PRINTER 


M. 3. 


























‘a FIRTH 
“STAYBRITE SILVER STEEL” 


FOR COLD PRESSING. 
FIRTH STAYBRITE GaoiSea 


FIRTH “STAYBRITE SILVER STEEL” with a yield point of 12 to 15 tons per sq. in. and an elongation 
of 55% to 70%, has exceptional ductility, combined with maximum corrosion-resisting qualities. It may be 
cold pressed to a degree far in advance of the so-called “ Stainless Iron,” and, moreover, it presents no difficulties in 
manipulation, since it can be welded, soldered, brazed and rivetted without trouble. 


This steel, which has created a profound interest, 
is being specified for such purposes as :— 


OIL REFINERY PLANT—NITRIC ACID PLANT. 
BREWING MACHINERY—TEXTILE MACHINERY—LAUNDRY MACHINERY. 
SHIP FITTINGS—RAILWAY CARRIAGE FITTINGS. 
MOTOR PARTS (Radiator Fittings, Disc Wheels, Wheel Hubs, Tread Plates, Wind Screen Fittings). 
TUBES FOR CONDENSERS—TANKS—MIRRORS. 
FOOD PRODUCTION MACHINERY (Bread and Butter Machines, Bacon Cutting Machines, 
Ice Cream Containers, Chip Cutting Machines, etc.), 


and for many Domestic and Decorative purposes, such as:— 


FORKS—SPOONS—NAME PLATES—PANELS—HEARTH FITTINGS—-BED WARMERS—CIGARETTE CASES—FLASKS— 
LADLES—TENNIS POSTS—MILKCANS—CANDELABRA—MILITARY & OTHER BUTTONS, ETC. 


THOS. FIRTH & SONS, LTD. 
SHEFFIELD. 
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STEAM TRAPS 


THERMOSTATS 
FOR ALL 
PURPOSES. 







THE HORNE 
ENGINEERING CO. 


35, Pitt St., 
GLASGOW. 


BOBY 


WaTER SOFTENERS 
HEATERS 
FILTERS 


WILLIAM BOBY & CO., 


64, Brook Street, Grosvenor Square, 
Lendon, W. 1. 


@ imam = 


SA¥p OB DIR ANY SIZE. 


fouunr W. COAN, 
Londen 5.0.1. 

















ANDERSTON FOUNDRY 


100, CHEAPSIDE STREET, GLASGOW. 
Aad at MIDDLESBORO’ 
Makers o! 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 
Telegraphic Address : “ Afee, Glasgow.” 


JACK’S CRANES. 


Electric Overhead Cranes. 
Electrie Wharf Cranes. 


ALEXANDER JACK & Co., Ltd., 
Whitegates Werks, Motherwell, Seotiand. 


“See the Mark? | 


The fameus diamond trade mark which 
has made Jenkins and Valves synony- 
mous terms throughout the world. Look 
for the mark whea buying—it means 
valve efficiency for you, 


72-page catalogue pest FREE. 
JENKINS BROS. Ltp., 


(Dept. 2). & , Gt. Queen Street, wc. 


Perm au S 


‘VeRMUc JOS gesisT HIGHEST 
PRES 
msanc’ JOINTS 5S NOT RUST 
enone REMOVED WHEN REQUIRED 


THOMAS & BISHOP LT® 
87 TABERNACLE ST. LONDON.€£2 














































TUBES LTD., BIRMINGHAM. 
Toleg. : Cylinders, B’ham. 
Weldless Steel Tubes for 
WATER TUBE BOILERS, 
Superheaters, Shafting, 
Hydraulic Work, Boring Rods. 
See Lllustrated Advert. alternate weeks. 


ALUMINIUM CASTINGS 


in various alloys to meet all Engineering requir2ments 
WE OFFER BEST VALUE IN THE TRADE. 
ASK OUR PRICES 


VOWLES BROS., LTD., “ALL END FOUNDRY 


Superior 
Castings ! 



























SSAA 


RAMAN 


TRADE 
MARK 





An Oil Bicaker for Distribution 


“Mill” type Magnetic Blow out Boards. Lighting and Small 
\ Breake: (- Power Cireuit - 





























CIRCUIT BREAKERS 


are necessary to protect 


ELECTRIC MOTORS 


A Circuit Breaker is the only | must be heavily wired or frequent 
practical means of protecting motors | stoppages occur. If fuses are 
and motor-driven machinery | heavily wired then larger motors 
against overloads. This breaker | than necessary for the load have to 
must be well made and have | be employed to safeguard against 
properly proportioned automatic | burn-out, with consequent loss of 
releases with time lag retarders to | money because of poor efficiency 





restrain their _ and power 
ACEION — om fssttsteeeseeeeeertsassssnnnnsnnnnnnnes i 
momentary load : “ELLISON” BREAKERS : “rer a = 
peaks. : are standardised as follows: : “Ejiison Booklet” 
Fuses do not lronclad A.C. High Pressure ; which gives more 
Protect motors = jroncladair andoil-break for A.C.& D.C, ; information on 
= eel : Medium and Low Pressures, and Open the necessity for 

Kas —— 3 Type for Panel Mounting. : Electric Circuit 
Oe I III Sincsscicsscinnesatasthcenrdabeninciccinbioeincinaieaaini : Breakers. 


GEORGE ELLISON, 


Makers of Electric Control Gear 


WORKS: PERRY BARR, BIRMINGHAM 

















HENRY WALLWORK & CO.,Ltd... MANCHESTER 





CLEVELAND BRIDGE & ENGINEERING Go, Lo. 


Constructional Engineers and Bridge Builders. 








I PREP OLS ae 
mah, ee pe . 
es 





¥ CARMARTHEN GC WR 








Opening Lift Bridge over the Towy, Carmarthen, GW.R. 


SPECIALISTS IN ALL CLASSES OF DEEP FOUNDATION WORK. 
Head Office and Works: DARLINGTON. 


London Office : 
Tel Cleveland, Darli Telephone: - pian. Darli 
mre: Tain laa 123, Pall Mall, $.W. 1. 3427 Centra. 
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MARINE & STATIONARY SETS 


Here is a range of engines suitable for the smallest 
Launches to the largest Yachts, with similar types for 
Lighting, Pumping and Power Plant. each the perfected 
result of a lengthy experience, assuring owners a lasting 


JOHN I. THORNYCROFT & CO., LIMITED, 


THORNYCROFT HOUSE, WESTMINSTER, S.W. 1. 


ing-reversin 
as fitted to 


2.26 30B.HP.Marine 
/ . 


- Engine, wi 


RNY’ 


74 to 100 b.h.p.; 4) to 46 k.w.; 375 
g-p.m., with a 40ft. head. 


of economical and reliable service. May we 


send you further particulars ? 


iP’. Marine 

with reduc :. 30/36 BAP. Marine 
¥ ho7 } Engine, with reduc 
Sout ing-rerersing gear 
ebuats 

4. 36/483 Kw 


rerers 
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WE have a modern plant fully equipped with up-to- 
date machinery capable of undertaking every 


class of DIE CASTING. 


It is an established fact, not merely an advertising claim, 
that Die Castings are now the most economical method 
of Production, We can show you how to obtain this 
economy for your standard products. 


Every Die Casting is absolutely accurate, interchangeable, 


and has a dead smooth finish. 


One operation only is needed to produce a finished 
Die Casting. Contrast this with the usual series: — 
Casting, Turning, Milling, Fitting, etc. 


FRY’S METAL FOUNDRY, 
25.42, HOLLAND ST., BLACKFRIARS, LONDON, S.E. 1. 


Telephone: HOP 4720 (4 lines). 
Telegrams Frymetalos, Sedist, London. 


Branches 


MANCHESTER -. BRISTOL - DUBLIN - GLASGOW. 














Perfect Drying and Efficient Mixing are 


MILLARS’ 


Standard Portable 


ASPHALT 


The product of long experience in the success- 
ful operation of drying and mixing machinery 


All the essentials of 
and highly efficient 


plant are incorporated in these machines. 


Heating to the required temperature. 


Elimination of radiat 
Substantial and rigid 


Write for full particulars. 


MILLARS’ MACHINE 


Pinners’ Hall, London, E.C. 2. 


Telephone: London 


Telegrams * ** Jarrah, Stock, London.” 


Outstanding Features of 


Special Features. 


: from binding course to Sand ( arpet 
: and rice versa. 
necessary : 
ground level 


ROAD PL ANT : Fuel Economy. 


machine stands on 


lining throughout, with consequent 
reduction in heat losses 
Simplicity of Construction. No long 
terminal shafts to get out of linc 
Control. Draught under control 
Low Maintenance 
moving parts 
to wear out and become sources : 
of weakness 


a completely satisfactory 
portable asphalt road 









Supplied for hourly out- 
puts of 32-tons, d-tons 
12-tons and upwards 





ion losses. 






design. 







RY CO., LTD., 






Wall 368. 










Works: 
Thorley Works, 
Bishop's Stortford. 
Kirtling Street, 

Battersea, S. 








View of Mitlars’ 
8-ton Portable 
Asphatt Road 
Plant. 

























Two Mixers. No delay in « hanging : 
High Discharge. No jacketing up : 


Non-conducting : 


Minimum of : 
No parts in drum : 











Reliable and Consistent 


Service at Low Cost. 


That is what Gardner Heavy Oil Engines 
give to Power Users throughout the world. 
They not only use cheap fuel, but they use 
it economically, while lubricant consumption 


is negligible. 


Add to economy such features 


as instantaneous starting from cold, perfection 
in governing, simplicity in design, and their 
universal popularity can be readily understood 


8 
Horizontal 


Models, 
HEAVY 
OIL 











17 to 
B.HP. 





L. GARDNER & SONS, LTD. 


(Proprietors of Norris, Henty & Gardners, Lid.) 


PATRICROFT ———- MANCHESTER. 


London Office 





115, Queen Victoria Street, E.C. 4. 
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FRICTION 
WINCH 


For pile driving, well sinking, operating ropeways, logging, 
etc., there is one winch which is acknowledged to be par 
excellence. This is the “ZENITH” Friction Winch. In 
one respect this differs from others of its class. Jt lifts the 
load, instead of snatching at it. Sensitive to a degree, it 
responds instantly to the control lever. 


A well-made machine is the “ZENITH.” Every part 
subject to strains has been specially strengthened. It 
will lift 50% more than its rated capacity, easily. 


If you have any lifting to do, get a 
“ZENITH” Friction Winch. You'll 
find a use for it every day. Ask for 
the “ ZENITH” Winch list No. 82a. 
















Works : CLAYDON, SUFFOLK. 


B.S.P. SPECIALITIES: 


"WONDER" CONORETE MIXERS McKTERNAN TERRY PILEJHAMMERS 
ZENITH CONCRETE MIXERS ERIE STEAM SHOVELS 

B.S.P. STEEL PILING BROWNING LOCO CRANES 

PILE DRIVING PLANT ATLAS JACKS 


Il-ton “ ZENITH" Winch 
fitted with electric drive, 
supplied to Southend Gas Co, 
Also supplied petrol or steam 
drive, in sizes $6 tons. 
Speeds up to 300ft. per 


minute. 





WANDER 


5R BUILDER'S HOIST 


The advantages of a combined 
hoist and petrol engine are many. 
The Contractor who has used one 
of these handy light hoists never 
reverts to the obsolete belt drive. 
The capacity is 1300 Ibs. at 100ft. 
per minute. The engine is 5 b.h.p. 
The same hoist is supplied with a 


3 H.P. engine. 





- 
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“BROADBENT’” 


PATENT AUTOMATIC CENTRIFUGAL 
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: Thousands of these clutches : : Can be obtained through : 
: are now being supplied : 
: every year. ; 

Y 


most of the leading 
Ensure Easy Starting of Motor against 





























Motor Manufacturers. 


Sec eeeeeneeeeeeeeeeeeeeeeeeeeseseeeseeeet 














Full Load. A great saving in cost of 7 
Switchgear and Starting Current. en C. 
THE IDEAL DRIVE FOR SQUIRREL CACE MOTORS 
f f 3 MOTOR SHAFT 
5 ta 


























FOR GEAR DRIVE 








MOTOR SHAFT _ 











MOTOR 





A Type No. | Centrifugal Clutch Belt Pulley assembled on Motor Spindle 
(with cover plate removed to show the interior shoes). 


New Catalogue—Post Free. 


<< THOMAS BROADBENT & SONS, 


LuTD.,. 
FOR ROPE DRIVE ENGINEERS, HUDDERSFIELD. FOR DIRECT DRIVE 


CRAVEN BROTHERS cunchestem Lp, 


ct ~~ i Vauxhall Works, REDDISH, Stockport. ee: Be. ete. 


MANUFACTURERS OF MODERN HIGH-CLASS MACHINE TOOLS 
FOR LOCOMOTIVE, RAILWAY CARRIAGE & WAGON WORK, etc. 














RAILWAY WHEEL TURNING, 
TYRE BORING & AXLE LATHES 


of all sizes. 





Quartering Machines, Cylinder Boring 
Machines, Spring Making Machinery. 
All Classes of Lathes, Drilling, Boring 
and Planing Machines for General 
Railway Work. 





ingot Slicing Lathes. 


Machines for Diesel Engine, Marine, Ord- 
nance, Textile, Electrical and General 
Engineering Purposes. 





Craven Improved Type Gridley Automat 
Turret Machine for Bar Work. 














Photograph illustrates Electrically-Driven Double Head Vertical Drilling and Boring Machine for Connecting and Coupling Rod Ends. 


RAILWAY WORKSHOPS DESIGNED & GONSTRUCTED & GOMPLETE EQUIPMENT SUPPLIED. 
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THE PUMPS AT LITTLETON 


In the great scheme undertaken by the METRO. 
POLITAN WATER BOARD FOR WATER 
SUPPLY TO LONDON, the new storage reservoir 
at Littleton is capable of holding about 6,750,000,000 


gallons of water taken from the River Thames. 


The gn will be filled periodically by 


Pumping ines manufactured and installed by 
WORTHINGTON SIMPSON. LTD. 


The Engine room contains 4 pumping sets, each 
comprising a 770 B.H.P. Horizontal Single-cylinder 
Uniflow engine coupled direct to a 48-inch low-lift 
centrifugal pump. 


Enquiries for pumping installations of any size or type will 
always receive the consideration of our experts. 


Yat Sh (O15 Se een), See ee a) ee ae ee eS (OA B;.10) =? 


Yfe)-au li ticarel MLV iaciel Mi pel 


QUEENS HOUSE KINGSWAY LONDON wco2 


WORKS + NE WARK - ON - TRENT G.P.O. BOX No.103 


_saeenones- ese sch 3048-3Lin s~ Geren - Pumping meerceas Bondon. 
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ROBERT HUDSON L” 


FT: a a om —Ewe —_—_—_——— - 





























. HE Specialities} 










































| TURNTABLES 
There are Hudson Standard Types in all ; A oe 
: kinds of Light Railway Equipment. In our : 

: stockyards in England and abroad we carry } sash 

: an average stock of 20,000 tons of material. : : 









HUDSON 


20 h.p. Paraffin Rail 


TRACTOR 


The Modern Method of Haulage. 




















HUDSON 
Because of its undoubted economy and efficiency the TIPPING WAGONS 
Hudson Paraffin Tractor is rapidly superseding the smal! : 
steam locomotive. It has been expressly designed for : BRITISH MADE. 


rough work and is very low in first cost, upkeep and fuel. 


: Constructed of the best quality 
It avoids all trouble with sparks, smoke, steam, or hot ; materials in our works at Gilder- 
ashes, and carries sufficient fuel for a whole day's work. some, near Leeds, every Hudson : Wi COAL TUBS.AN 
It can be stopped or started instantly, and is ready for Wagon is built to stand the : <i] 


k wit 2 3h ’ . ee eed hardest work it will be called 
riz ’ - ror r- > o + 
work without Z or 5 hours preparation in getting up steam. upon to do. 
Write for our descriptive folder, which ; Made in all types, capacities and 
gives conclusive proof of the efficiency : gauges. Write for Catalogue. 

of the Hudson Tractor. 


. 
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|Telephone: Cables: 
Leeds 20004. BENE Si teos: L E E D S CILDERSOME rooney “ Raletrux”™ 
LONDON OFFICE: Suffolk House, Cannon Street, E.C. 4. Tel.: City 3162. 
Telegraphic address INDIA : ry (India), Ltd., AFRICA : Codes: 
for all Branches : —— PO. Bex 370 Robert Hudson & Sons, Ltd., ‘ABC Sth & 6th, . 
**Raletrux.”” Karachi: P.O. Box 173. pone i , Bentley and Marconi. 
‘Ki Uwe Mare: 0. Bos [BRICK CARS} 
Works: Kidderpore. ° POF Bax 1007 . BRIX CAS € 
EGYPT: Robert Hudson, Ltd., Leanda: P.O. Box 265. 
Cairo: P.O. Box 1446. Beira: P.O. Box 292. « ~ | 
Also at Alexandrie. Port Louis. Mauritiws: P.O. Box 118 ff) 
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OBEY 


MINIMUM UPKEEP 
MAXIMUM ECONOMY 
MAXIMUM EFFICIENCY 


1250H.P. Uniflow Engine driving 
large Textile Factory in the Midlands. 


NIFLOW ENGINES 


maintain their original position as the BEST of their type. Behind 
this claim is our long experience, and the absolute satisfaction 
that the ‘ROBEY’ UNIFLOW has given to ONE HUNDRED users. 


WORKS: LINCOLN. 


LONDON OFFICES: 91, Queen Victoria St., E.C. 4. 


























































—suitable for 
coupling to 
steam turbines 
through gearing. 


MATHER & PLATT 
A.C. Generators are' de- 
signed throughout to meet the 
most exacting conditions, both 
electrical and mechanical, re- 
quired in this class of machine. 
The utmost economy is secured 
where a high speed turbine drives, 
through gearing, a generator of 
moderate speed. The high tur- 
bine speed favours aminimum fuel 
consumption, whilst the moderate 


speed of the generator gives a hi 


real reliability to its mechanical 
and electrical design. 

There is added reliability, too, 
in the design, when it is 


a Mather & Platt Set. 

























































14, GREAT SMITH STREET, 





Ts Chief Engineer of 
a Corporation Power 
Station, speaking of a 
Mather & Platt combined 
A.C. and D.C. Geared 
Generating Set, stated that 
the installation of this Set 
had resulted in a very sub- 
stantial fuel ‘Saving per unit 
generated, viz., 43%. The 
Set in question has borne 
practically the whole output 
of the Station night and day 
for fifteen months. 











Economies due to the 
) superior performances 
of this set enabled a 
reduction in charges to 
be made to consumers. 
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On Admiralty. War Office. Boerd of a En i aes Baacd of trode: 


Registered & Head Office : 


BALDWINS LTD., 
G.P.O. Box No. 25, Baldwin House, 
Great Trinity Lane, London, E.C. 4 


Telephone: Central 7926 
Telegrams: * Balwinza, Cannon," 
London 


London Office : 
Baldwin House, 
67-71, Queen Victoria St., E.C.4 


Telephone: Central 7926. 
Telegrams: ** Promptitude, Cent.,”” 
London 


Works & Collieries : 
Central Control Office) 45, Wind 
Street, Swansea. 


Telephone : Central 1641 " 
Telegrams; ** Ba'dwins, Swansea, 


Liverpool Office : 
17, Water Street. 


Telephone: Bank 588. , 
Telegrams : ** Baldwins, Liverpool.” 








Birmingham Office: 


H. B. Jacks, 3, New Street. 
Telephone: Birmingham Central 3059 


Telegrams : ** Balbrymco, Birmingham.” 


Manchester Office : 


H. Fisher, 233, Corn Exchange 
Buildings. 


Telephone: Centra! 5097 , 
Telegrams: ** Tinned, Manchester.’ 


Canada : 


H. Russell & Sons, Ltd., Place 
4d’ Armes, Montreal 


Cable: ** Russel.” 


Australia: 


Johnson, Clapham & Morris, Ltd., 


28, O’Consell Street, Sydney 
Cable : ** Metallicus.” 

















Denmark : 
Borgersen & Co., 


Norrevoldgade 16, Copenhagen 
Cable : Borgersen, Copenhagen.” 


Holland : 
W. Van Houten & Zonen, 


Baan, 103, Rotterdam 
Cable: ** Vanhouten-Baan, Rotterdam.” 


New Zealand : 


Johnson, Clapham & Morris, Ltd.; 
Union Jack Chambers, Wellington, 
N.Z. 

Cable: * Jacem.” 


South Africa : 

Baldwins (South Africa) Ltd., 
P.O. Box 1189, Anmercasa House, 
Holland Street, Johannesburg, S.A 


Cable: ** Promptitude, Johannesburg.” 





LTD. 
5 SEARS oat: 


Lloyds. British Corporation and other Lists 
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A ween ?. Floating Docks and Cranes. Marine Engines of all 
descriptions, including Turbines and Heavy Oil Engines. 
Contraflo Condensing Plant and Specialities for Marine and 
Land Installations. Michell Thrust Bearings. Water Turbines. 


Winding Engines. Cement Machinery. Rubber- 

making Machinery. Large Gas Engines. Railway 

Material. Oil Well Supplies and Equipment. 

Engineers Small Tools, including Vickers Vanadium 

High Power Drills and Patent Adjustable Reamers. 

Diamond Hardness Testing Machines. Porcelains 

for all Electrical Purposes. 

—— Sporting Guns and Rifles. Cardbox-making Machinery. Train 
ae ~— Lighting Equipment. Waterproof Plywood. Motor Bodies of all 
types— mass production methods. ‘‘Vickcen’’ Oil Purifiers. 


“ ~ “Vickers Duralumin" (Registered Trade Mark). Ete, 
a MV MOVERIA 
+ —~ 1/400 ors Displt. 
~~ Suill é Lrgined by 
VICKERS Limiled 
forthe DONALDSON Line Lid 


we 


ee 


Branch Offices : MANCHESTER, NEWCASTLE-ON-TYNE, BIRMINGHAM, LEEDS, 
Head Offices: DONCASTER, BRISTOL, CARDIFF, Depots : GLASGOW, DUBLIN. 


VICKERS HOUSE, BROADWAY, LONDON, §$.W. 1. 


Works: BARROW-IN-FURNESS, SHEFFIELD, ERITH, CRAYFORD, DARTFORD, WEYBRIDGE. 
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ITH an experience in steel 

making extending over 100 
years, the Vickers Company are 
concerned with the production of 
only the highest grades of steel 
for every engineering requirement. 
About 14 standard brands of Tool 
Steel are manufactured by the 
Crucible Process and the greatest 
care is observed in all stages of 
its manipulation. 





F | Special Alloy Steels of every grade 
C feeming brucibf Sool, of Composition having a wide 


range of physical properties f 
ar RverDon Works. 8 | physical properties form 
aia another important class of 


VICKERS 
SPECIAL STEELS 


REGISTERED Mime MARK 


Branch Of ea: 
NEWCASTLE-ON.TYNE, BIRMINGHAM, 
LEEDS, BRISTOL. CARDIFF 


De pots GLASGOW, DUBLIN. 













A of the Electric “Furnaces 
© for High Grade Stee/ 
B Capacity at each heat: 
© - JOTons in each Furnace 


~~ _— 


~ RiverDonWorks SHEFFIELD. | 
: Head Offce:Vickers House,Broadway,LondonsM.1. 


—- —_— 
° > i — < 








THE ENGINEER _ June 26, 1926 


Steel Castings 


of every description up to 30 tons. 
UNIFORMLY GOOD ALL THROUGH. 
Turbine Shaft Forgings a speciality. 
Castings for Turbines. 























MAKERS OF STEEL FOR ALL PURPOSES. 
SOLE MAKERS OF HADFIELC'S PATENT 


MANGANESE STEEL 


The Supreme Material for the Wearing Parts of Stone Breaking 
Trade Mark. and Ore Crushing Machinery, Railway and Tramway Trackwork,etc. 


HADFIELDS Ltd. 


Workmen emploved East Hecla and Hecla Works, Ar<# of Works 
during the War over 200 acres. No 210 HADFIELDS LTD. SHEFFIELD. 


over 15,000. Sheffield, England. bie am @ em 
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“Economic” Boiler is renowned for its 
wonderful efficiency, and is the most economical 
steam generator on the market. Being only 
half the length of the Lancashire or Cornish 
types of equivalent capacity, a great saving in 
foundations and transit charges is effected. 
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yy, | * Let us send you further particulars. 


Davey, Paxman & Co., Ltd. 


COLCHESTER, & Aldwych House, Aldwych, Londen, W.0. 4 
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WATER PURIFICATION SPECIALISTS 


FILTERING 
WATEI2 srexcisine 
SOFTENING 


“ase 


FOR MUNICIPAL SUPPLY — BOILER FEED & Paterson Rapid Filtration Plant. City of Birmingham. 
INDUSTRIAL PURPOSES 











UNDERFEED STOKER COMPANY, LIMITED, 
COMBUSTION ENGINEERS, 


MANUFACTURERS OF 


TRAVELLING GRATE STOKERS, MULTIPLE RETORT STOKERS, UNDERFEED STOKERS, IMPELLED DRAUGHT PLANT, 
LOPULCO PULVERISED FUEL EQUIPMENT, USCO AIR HEATERS, DETRICK-USCO SUSPENDED FURNACE ARCH, 
USCO AUTOMATIC ASH REMOVAL PLANT, WATER SOFTENING AND PURIFYING PLANT, THE CO, THERMOSCOPE, ate. ete. 


ALDWYCH HOUSE, ALDWYCH, W.C. 2. WORKS : DERBY. 


BRIGHT OR BLACK. 











ISAIAH PLATT LD., 


BRITISH EMPIRE WORKS, 
WEDNESBURY. 
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Printing. — George Reveirs, Ltd., 

4/5, Greystoke-place, Fetter-lane, E.€., are PRE- 
PARED to SUBMIT ESTIMATES for all DESCRIPTIONS 
of PRINTING. “Tas Enomesn” bas been printed at this 
establishment since ite commencement. 





Telegrams: “ Epa,” London. Telephone: 7424 Centra 
E. P. ALEXANDER & SON, 
Chartered Patent Agents, 


306, HIGH HOLBORN LONDON, W.O.1. 
PATENTS. DESIGNS. TRADE MARKS 





PATENTS, DESIGNS, AND TRADE MARKS. 


Harris & Mills, Chartered Patent 


AGENTS, 4 and S, High Holbern, Loadea. 
Establish 
Tel. Ad. : “ Privilege,” London. Tel. No. : Chancery 7763. 





PATENTS, DESIGNS AND TRADE MARKS. 


J. S. Withers & Spooner, 


CHARTERED PATENT AGENTS. 
STAPLE HOUSE, 


51 & 52, CHANCERY LANE, 
LONDON, w.c. 


Telegrams: “ Improvably,” Holb, London 
Telephone : 480 Holborn. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY ‘° 


GOVAN, GLASGOW. 
ondon Office:—i2, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE 
WAGON & TRAMWAY WHEELS & AXLES 
CARRIAGE AND WAGON IRONWORK. also 
STEEL AXLE BOXES. 





CAST 





SSTABLISHED 1861. 


HARRISON & CAMM, Ld. 
Chief Wcrks and Offices: ROTHERHAM. 


WHEELS & AXLES 
with Cast or Hydrauiic Forged Naves ur Cast or 
olled Stee! Disc Centres. 
Wao ivenwore,, Iron and brass Castings for 
gons and other Repetition Work. 
RAILWat WAGONS (in Iron, Steel or Timber). 








GLASGOW ROLLING STOCK & PLANT WORKS. 
HURST, NELSON & CO., LTD., 
BUILDERS OF RAILWAY CARRIAGES, WAGONS, 
ELECTRIC came and scriptionof RAILWAY 
4 THAMW ay Re rLLING BLOCK. 

Makers ot Ws sR) Ax kK ,> + bag mo, Surra 
ne, and in ‘ “a pe “a® 
Regis Office and Ch ef We rks MOTHERWELL, 
cari mice Sareen ¢ Am — 1, Queen Street 
Londo Ome at St He &, Bishopagate, E.C. 5 
" See Tin tend dca lea 

7 
P. & W. MACLELLAN, L1iD. 


CLUTHA WORKS, GLASGOW 


Manufacturers of RALLWAY WAGONS and CARRIAGES, 
IRON and STEEL SLEEPERS, FISHBOLTS, SPIKES, and 
ther PERMANENT WAY MATERIAL BRIDGES and 
RVOFING 
CONTRACTORS for RAILWAY PLANT and STORRS of 
every description 

Chief Offices : 129, Trongate, GLASGOW 


“i Offices : Clutha House, 1 be rine Str 


Register e 
Weetmins ter, Landen, .W1 





G. R. TURNER, LTp. 


Manufacturers of 
RAILWAY ROLLING STOCK & MINING MACHINERY 
For Hume a d Abrvuad, 


Railway Wagons foe leacriptior 
s » Plant 


creening Pl 
wigears and Ke Pp * Ge Ars, os ctural Steel We -_ 
‘ r wings & Castings 
f rk . ~-_ iLRY MILL. nr. — +HAM 
sndon Office : Victoria Street, 58.W 
(INustrated Advt firs iasue in ¢ ch ux nth on page 8) 








21, 


ement June 12th, page 


See Illustrated Adverti 





CKB UR 
Seen 


raWoerd {Ssers Renonnety 
1 Stenm Waive Spsciabsts J olv ecialists 


See Mbuswated Advt. in alternate issues. | 








STEEL ROOFS & STAIRS FROM STOCK ! ! 


We are Steel Construction Specialists : 


Standard Steel Units sup- 
plied from Stock suit- 
able for any size build- 


Steel Barrows & Storage 
Bins. 


Steel Stairs and Floors. 


ing. 
Steel Windows and Roof 
Lights. Steel Sheets and Pilates, 


FREDK. BRABY & CO., LTD., 


| PETERSHILL ROAD GLASGOW. 

















HIGH GRADE 


STEEL CASTINGS 


OF EVERY DESCRIPTION. 


pass py Lloyd's, Board of Trade, Bureau 
Veritas, and other tests. 


THOMAS SUMMERSON & SONS, LTD. 
DARLINGTON. 


SPECIALITIES. 


To 























Locomotive Castings. 


Railway Carriage & 
Wagon Castings. 


Axleboxes. 
Buffer Cases. 


Superheater 
Headers 


Steam Valves. 
Electrical Work. 












ad tty — forms of Mr. Boyles ‘ Air 
_—, \y- actual mal epazetion, and have much 

their efficiency. Loxp Ksivu 
OvEn On MILLION I UBE. 


Boy les 


ENENTILATOR 


FOR BUILDINGS AND SHIPS. 
HAS DOUBLE THE EXTRACTING POWER OF 
EARLIER FORMS. 


Awarded the £50 Prize with Diploma ( prize 
offered) at the Internationa! Ventilator > 
Highest A International Ventilater Tests, Paris. 
Two Gold with Diplema. 

Mr. Boyle's complete success in securing the required 
contiasouws wu. is testified to by high 

"Govsasumer Ruroat (Bine Bock) 


susborities.” 
ROBERT BOYLE & SON 


VENTILATING ENGINE 
65, HOLBORN VIADUCT, LONDON 
Robert Boyle and Son, the founders of the 
profession ef Ventilation Engineering, have raised the 
subject to the dignity 6: ee et oe Tas 
Vueernarios oF exe Bosnow Goerow Gores 


&E HALLE? 


REFRIGERATING MACHINES 
FOR ALL PURPOSES 
HALLFORD LORRIES 


6 | LONDON OFFICE : 
10, St. Swithin's Lane, E.C.4 


i Tolephgnee : Congral 3540. 
y O7.N Bs ORD: 
HEAT | Pes 
MANCHESTER 





















std. 











CAST IRON 


RO 
=z: PIPES 


THOMAS ALLAN & SONS Lt». 


BON LEA FOUNDRY 
THORNABY-ON-TEES. 











LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W. 1 


(Opposite Pest Office). 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number : Victoria 3415. Telegraphic Address : Preferment, Sowest, London. 




















a Encincerine 6°. Lp. 
WATER COOLERS. CONDENSING PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &c. 

Telephone: 4070 City. Telegrams: Modernise, Manchester 
94, MARKET STREET, MANCHESTER. 


“B 
Llocmim WORKS 
COAT BRIDGE 


Feaniact are Structural Steel work. aeara tt 
4 





Bridges, Light Railway Material, Fencing 
last wi "s 
Afriean Branch : =< aahemen » Loveday Street. 








Our sole specialty is 


VALVES «ince: 


To pass the requirements of 
| Boiler Insurance Companies, 
Classification Surveys and India 
Boiler Laws. 


FOR ALL 











Specify your requirements to us. 





BRICK MACHINERY 
BENNETT & SAYER 


Engineers, ironfounders and General 
Millwrights, 
DERBY. 











A. COCKBURN « CO. 


DENNISTOUN GLASSON. 
aa 5 














“‘DEXINE’ 


Use it instead of Rubber 


Acid Alkali & Temperature Proof 
Dexine Ltd. (rert 
Abbey Lane Stratford London E15 














“WEST” PATENT SAFETY HEAD & FORCE LUBRICATED 
AMMONIA & CO, COMPRESSORS 


For Complete Refrigerating, Cold Storage and Ice Making Plants. 








H, J. WEST & CO., Ltd. 72 & 74, Gray's Inn R London, W.C.1. 


and Sa ly Iroaworks, Lincoln. 











“SIRIUS” 


CENTRIFUGAL 


PUMPS 


LOW 
MEDIUM 


AND 


ARE THE 


BEST 


a 


Holdep 2 Broke la, 





SIRIUS WORKS 
WEST GORTON 


MANCHESTER 


LONDON OFFICE 
315 ABBEY HOUSE WESTMINSTER 
sw! 
Ax 
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Applications of 


Say | 
DRIVING CH NIN) 


Illustrated Hi 


Re 

The illustration below shows a Calender Roll 

Raising Gear, operated by “ BRAMPTON” 

Roller Chain, at the Works of The Dunlop 
Rubber Co., Ltd., Birmingham. 








There are many power transmission problems which Chain 
Gearing alone can most successfully solve, to the exclusion 
of all other systems of contact between driving and 
driven machinery, and there are few propositions in 
connection with which Chain Gearing could not be used 
with greater efficiency and economy than any other 
medium of transmission. 

We should be glad to have an opportunity of discussing 
and demonstrating the many exclusive advantages which 
Chain Gearing affords, and also its reasonable initial cost. 


The services of our Technical Department are at your 
disposal, and no obligation will be incurred by asking for 
further information and estimates. 


Your enqutries are invited. 


BRAMPTON BROS. LTD. 


Oliver Street Works, Birmingham. 
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Brampton Roller Driving Chains are made in sizes suitable 
for all makes of Steam, Petrol, and Electric Chain -driven 
Commercial Vehicles in general use, and can be relied upon 
for great durability and faultless service in every way. 
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rs) 

=| S\VHE superiority 
S YF | and increased all- 
) | round efficiency 
2) ~ Of Cold Drawn 
XS products has led to an 
“1 £ enormous demand for 


Chesterfield Cold Drawn 
Seamless Tubes. These are 
now made from } in. up to 
x and including 24 in. diam. 


A 


7’ 


f and to meet the require- 
* ments of Steam Pipes, Boiler 
la) 

Tubes, and all Engineering 
rs purposes. 

+ 


ON ADMIRALTY, WAR OFFICB and 
INDIA OFFICE LISTS 


pi 4 


zt 


3) = CHESTERFIELD 
@MPANY: I? 


rt 














ae 






















Tue Loncest RopewaAy IN THE Worwp 
LENCTH 46 MILES, IS CONSTRUCTED ON THE 


“ROE” MONOCABLE SYSTEM 


ROPEWAYS LIMITED, 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. 


Telegrams! 
20PEWAYS, LONDON 


Telephone: 
CITY 4773 


eee eeeeeeeeeeeee 


Constructors of 
Aerial Ropeways, 
Cable Conveyors, 
ete., for all 
purposes and of all 
types. 











Also at 


Gran Via 15, 
BILBAO, 










Example of Ree's Bi-Cable System, 
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\ typical 440 volt G.E.C. Flat Back Board, as installed in an important Belfast Shipyard. A 
simidar board is in an advwining substation, while the vard also contains a large number ot 


** @itton Motors and G.E.C. Motor Control Gear driving heavy machine tools 





The G.E.C. are manufacturers of every conceivable class of switchboard, 
from simple panels to high tension remote operated cubicles. 


The G.E.C. Switchgear Works, where these boards are made, are laid 


out on the most modern lines for the production of the highest grade of 
switch and control gear. 


Write for Catalogue Section XI. 





THE GENERAL ELECTRIC CO., LTD. 


Head Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C. 2. fy 
SWITCHGEAR WORKS: WITTON, BIRMINGHAM. 


Branches throughout Great Britain and in all the principal markets of the World. 





— 


REG® TRADE MARK 
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O ol} Gas_ Heated 

(=) fm) 

{m) (=) || 

a || 

fe a The united production, resources, patents 

‘Ol ol and experience of the five premier Manu- 

fm) co —— . gas-fired Furnaces Te 

@) [m) diation Limited ensure a standard o 

fe) a ‘ reliability and a thoroughness of service 

~ McNeil’s Patent Recessed Doors as supplied a unobtainable under any other conditions. 

fa) for working pressures up to 700 Ibs. [a dictates ; wails 
ustration shows part of a complete heat treatment pant 

= m= supplied and poh c by Radiation Limited. This doar 

@) 

fa) self-contained example is typical of hundreds of similar 

fe a installations supplied for all heat treating processes 

7 ®) 

fs) @ Radiation Gas, Oil and Solid Fuel Furnaces solve the 

a f problem of economical production, saving space, labour, 

time and fuel 

CHARLES M¢NEIL LTD. |é) 

f=) e fe) 

O} a fm) 

=| Kinning Park Hydraulic Forge, |® Raz ° a OO 

o io d t Seechee pcsuasen® Sea oon, the Seb 

s GLASGOW. 2 IGUON, [Se SE 

a Telephone - Glasgow, Ibrox, 820: 1. a Furnace Dept. - - - Grappenhall, Warrington, Lancs. 

Telegrams - - - - “ McNeil, Glasgow.” E5 —— 

1D} f=) 

fm) Agents for London & South East of England :— fm) 

3 Charles McNeil & Company, 199, Piccadilly, 3 

f=) LONDON, W. 1. 

a Telephone: Regent 5138. i 

{s) Telegrams: *‘ Managerial, Piccy, London.”’ SB 

f=) f=) 

(=) f=) 
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Make joints like this Jeakproof 
~and have one thing less to worry about/ 
2 Tw) are no leaks—and never will be—in 
pipe joints laid up with Smooth-On No. 3 
the metallic body in Smooth-On 


is permanent/y impassable under any pressure or 
temperature and with any fluid. 
















because 


Smooth-On No. 3 
volume 
can't shrink, dry out, shrivel or crack 


void and its 


fills 


never decreases, 


every minute 
because the metallic bods 


Get it in lor 5 tb. gray-labeled cans 


supply house. 


from any 


Write for the free Smooth-On Handbook 





Street, Moorfields, London, E.C., and carried 


Distributed by Walter P. Notcutt. Ltd.. 8, White 
in stock by leading dealers and supply houses. 











Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 
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D. BATCHELOR, 
ARTESIAN & CONSULTING WELL ENGINEER 


Established ower a Century. 
CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 





Air Lifts, Steam, Gas, Oil, and Electric Pumps. 
UNCOMPLETED WORKS UNDERTAKEN 
73, QUEEN VICTORIA ST., LONDON. 
Wow (Wantage, | Artois Works, CHATHAM 


Comers! 4908 and Chatham 71 
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In sound engineering, Plain Cotton and Balata 
Belts rank with Stephenson's ‘‘ Rocket "’ or Fulton's 
first ferry boat. They are interesting relics but 
they are out of date. “HIGH TEST” 

friction surface Belting—is the Belting of to-day. 


N a progressive sense both Plain Cotton and 
Balata Belts belong to the elementary stzges of 
ati . . > of thei er - F 
Belt Education —the first because of their ever ste hdl TRANSMISSION 
present tendency to stretch and their sensitiveness 


to extremes--or even changes—of temperature ; B E L | i N G 


the latter because of their inherent liability to IMPERVIOUS TO MOISTURE 


ply separation. INDIFFERENT TO TEMPERATURE 
INIMICAL TO STRETCH " 
STRONG WITHOUT STUBBORNNESS 

We have ceased to market these types. A perfect FLEXIBLE WITHOUT WEAKNESS 


SUPPLE YET TENACIOUS 


1 sur ‘ ~ © 1] ta .< . 
drive demands greater efficiency than can be SNBURING YET EVER YOUNG 


obtained by medieval methods, and a modern i - 
factory can only live in the present age. That's “HIGH TEST”— 
the belt that needs no rest 


Order “HIGH TEST” 
and forget the rest 


Write for our Illustrated catalogue 
—-Goodrich Mechanical Products 


BELL’S UNITED 
ASBESTOS Co., Lrp. 


Distributors fo 


British Goodrich Rubber Co. Lrd., 


50, PALL MALL, LONDON, S.W.1. 


BERRY 






































\f7-\ 
\ itl | aw 
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BUILT BY THE BRITISH ELECTRIC TRANSFORMER CL” 
HAYES - MIDDLESEX: ENGLAND 
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| 7IPAl ForHorizontal 
149 BoringMachines 


FRANCE. — Societe Anonyme 
Alfred Herbert, 47, Boule 
vard de Magenta, Paris. 


BELGIUM. ——Limbourg Freres, 
34, Rue Plantin, Brussels. 


ITALY Societa. Anonima 
Italiana Alfred Herbert, 42. 


Via Cajazzo, Milan 


JAPAN.—Alfred Herbert, Ltd., 
49, Kitahama, 4 Chome. 
Higashi-Ku, Osaka 


INDIA — Alfred Herbert. Lid., 
13, British India Street, 
Calcutta. 





“KEARNS PATENT” 


Combining Automatic Facing with Traversing Spindle. 
Made in 5 sizes, with or without Traversing Spindle. 


Our Machines are absolutely universal. Consult us before purchasing 
other Machine Tools. 
WRITE FOR CATALOGUE. TEST PIECE WITH EVERY MACHINE. 


Positive proof of Accuracy 


HWKEARNS BROADHEATH *@“1AaNeRESTERS. 


O.., 


LIMITED, 











ESTABLISHED i860. 


HUDSWELL, CLARKE & C 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVE 
iti ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 


Docks, Contractors, Steelworks, Collieries, &c. 





All Sizes and to suit any Gauge of Railway. 


Prices, Photographs and full specifications on application. 


Telegrams— Loco, Leeds. Telephone—National 20993. 
Codes—Al1, Lieber's A BC (4th and Sth Editions). 

















EB 
WIFUGA 


The illustration shows a typical Electrically-driven 
Dock Pumping Installation of the Horizontal Type. 


Where installation conditions demand, Pumps can 
be arranged of the Vert:cal Spindle type. 









JuNE 26, 1925 THE ENGINEER 








REGD TRADE MARK 


THE PUREST IRON MADE 























CHEMICAL PURITY 
RUST RESISTANCE 


ELECTRICAL CONDUCTIVITY 


ENAMELLING PROPERTIES 
WELDING PROPERTIES 


HEMICAL PURITY. “ARMCO” Ingot Iron—the LECTRICAL CONDUCTIVITY. “ARMCO” 
Purest Iron Made—is 99°84% Pure Iron. This purity Ingot Iron, because of its high purity and absolute 
is calculated by not only considering the elements uniformity, is a better conductor of electricity than 
determined (phosphorus, carbon, manganese, sulphur any other ferrous metal, and in this respect is highly 
and silicon) but also the gases and copper. If only suitable for Telegraph Wire and Conductor Rails. 
the phosphorus, carbon, manganese, sulphur and silicon sa) 
nt me rt a “Armco”  Ingot an would be NAMELLING PROPERTIES. _ ARMCO”’  Ingot 
99°94" pure. Iron is almost completely degasified in the course 


of its manufacture which prevents blistering during 
the vitreous enamelling process. Its uniform density 


UST RESISTANCE. “ARMCO” Ingot Iron resists minimises warping. 


rust owing to its dense and uniform structure, and Kae “ 
its freedom from impurities which prevents that form 5 Seeered gogo — 


of electrolytic action which is the cause of corrosion. ' 
. purity, are ideal for electric and acetylene welding. 





“ARMCO” INGOT IRON IS THE PUREST IRON MADE. 


Make Comparative Analyses. 


For further information write to: 


The Armco International Corporation, 
Pinner s Hall, Old Broad Street, : : : London, E.C. 2. 


Telephone : London Wall 5771 & 5981. Telegrams : Armcoingot, Stock, London. 


INGOT IRON IN GREAT BRITAIN.—Ingot Iron is made in Great Britain for the Armco nt CO 


International Corporation by the Shelton Iron, Stee! & Coal Co., Ltd. and The Scottish lron & Steel 
Co., Ltd. By exclusive arrangement The Scottish Tube Co., Ltd., is the Sole producer of butt-welded 
and lap-welded Tube and Pipe from “Armco” Ingot Iron. The Whitecross Co., Ltd, is by like 
arrangement the Sole producer of Rods, Wire, Welding Electrodes and Cold Rolled Strip from “ Armco 
Ingot Iron. Tyer & Co., Ltd., are Sele Selling Agents for Railway Companies for all British Made 
as co” Ingot Iron Products. 
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PECKETT & SONS, Ltd., Bristol 


Telegrams—PECKETT, BRISTOL. 


TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 


Speciality 


FULL PARTICULARS ON APPLICATION. 














CORROSION, PITTING & SCALE 


/N CONDENSERS, BOILERS, ECONOMISERS, ETC. PREVENTED 


HARRIS-ANDERSON PATENT ANTI-CORROSION SYSTEM 


PHONE - 3220 CENT. 24 GRAINGER STREET WEST, 
TELEGRAMS- WINDTIGHT. NEWCASTLE-on- TYNE. 






SCALE 
IN 
CONDSR TUBE. 


ACTUAL TUBES 








‘EARS 
PRO TECTION. 














THE CANTILEVER REVERSIBLE CHAIN PIPE WRENCH 






UNIQUE FEATURES. 


1. A solid and ratchet wrench. 
goveenecenennneenneenreee “a & A dents end veces wrenh. 
‘eeeener heel 3. A self-adjusting wrench. 
we ai i : 4. Grips at any angle. 

: Ne. apaci in. to Ijin. ;: 
Ne. r _ "7 ; 2 5. Pressure evenly distributed—not 
Ne 3 ee he a two point grip. 
No. 4 us 6. Will not crush or distort pipe. 
wiieaieds 7. Reversible without detaching chain. 
oe 14/9 a FACTORS and DISTRIBUTORS WANTED 
[ae . ee . 4 for this quick-selling wrench. 
a : 29/3 .. . For terms as to discounts on a apply to the sole licensees 
: No. 4 46 - 
iiiaieah tia: dial CHAMPION PRODUCTS CO., Ltd., 
of all above Sizes. Kingsbury House, King Street, St. James’, London, S.W. 1. a 
Telephone—REGENT 973. 


PRESENT USERS: 
Admiralty. 
Vickers Ltd. 
Southern Railway. 
S. Pearson & Son. 
Metropolitan Water Board. 
Foundation Co., Ltd. 
Furness Shipbuilding Co. 


City of Coventry : 
(Electricity Dept. : 


Sheffield Gas Co. 

John Mowlem & Co., Ltd. 
Clan Line. 

B. Finch & Co., Ltd 
Stratford Brewery. 


C. Isler & Co., Ltd. 
North Pole Ice Co. 


ete. ete. 


SOOPER ERE H EERE SOTHO Hee conte eneeeeee 














f LATONA Rp., PECKHAM, 


§ LONDON 


i Phone : New Cross 1469. 


WRITE FOR 
a ILLUSTRATED CATALOGUE 


Telegrams : 
** Englatona, Kent, London.”’ 








' 
COILS, 
BENDSs 

& 


WELDED 
FITTINGS 8 


TUBING & FLANGES UP TO 10 in. DIA. 
CARRIED IN STOCK AT OUR WORKS, 








THE BRITISH SPECIALISTS ON ADMIRALTY WAR DEPT. ANDC 


OLONIAL LISTS) 


HYDRAULIC LEATHERS 


LEATHERS COMPANY 


LIMITED ALTRINCHAM. 
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REDUCED _ PRICES. 


THE 


LOWEST PRICED HIGH-CLASS A.C. MoTors. 


PROMPT DELIVERIES. 






































RANGES FROM 1 B.H.P. 
TO 350 B.H.LP. 





SONEEDOOLLL, A0UNS AAEEUDONNNEADELDONNNCOURELENEGE: SONENUERODONONNNS ONDE: SLOTS CLOROENUNNBANNEROOONONEEE SEU TLHEEE DE 


SEND US 
YOUR ENQUIRIES. 





THREE-PHASE MOTOR DRIVING TURBO PUMP. 





pecvanenene 


CROMPTON & CO., LTD., 
CHELMSFORD, ENGLAND. 


Telephone: CHELMSFORD 161. .Telegrams: ‘“*CROMPTON, CHELMSFORD.’ 














f 





ap 
: 
t 


. 














318.4.P. National Heavy Oj! Engine installed at Crown Engineering Works, Coatbridge. 


NATIONAL HEAVY OIL ENGINES. 


Messrs, Anderson Pros., Ceown Engineering and Smith Works, Coatbridge— 
T whose installation is shown above—write us the following letter, dated 20th May, 1924: 
RUNNING cos “Regarding the 28/32 H.P. Crude Oil Cold Starting Engine you supplied in July, 1925, we have 


to say that the engine is running very sweetly and giving us the utmost satisfaction 


REDUCED It has reduced our bill for motive power from £5 17s. 61. per week to 17s. 8d. per week. We 


































have not had the slightest trouble with any part, and the type of governor fitted makes the engine 
1 the last word in steady running. 6 
TO <TH. During the winter we started from cold without any difficulty in 17 degrees of frost 
. We want to say in addition that the attention you have given to us in this matter has been so | 
nS close and so efficient that in our opinion no one who is in the want of a Crude Oil Engine can do ee 
<—* better than to place the business in your hands.” —_ 
We will give you the same service and satisfaction. Prices and particulars on § A, C2 
7 


application. gf ed 


THE NATIONAL GAS ENGINE CO. LTD. 
ASHTON.UNDER.LYNE. 


London Office: 75a, 









Queen Victoria Street, E.C. 4. 
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“ COCHRANE” 
HAMMERS. | 


Patent 
Power 
Saving | 
Type. 
































ON THE WORLD'S LARGEST IRRIGATION PROJECT 


STEAM-COMPRESSED AIR- The Lloyd Barrage and Canals Construction, Sind, India, Bucyrus Class-320 
Dragline Excavators are Proving their Worth. 
PNEUMATIC POWER. y 


This machine is the result of 15 years of engineering development, in 
which this company has been the pioneer. 


ILLUSTRATIONS AND FULL PAR- | ie : 
TICULARS CAN BE OBTAINED On| With a machine ot this type, actual field experience is an essential of 
APPLICATION. success. The manufacturer must maintain close and constant contact with 


| 


its machines in the field. Such contact has been maintained with hundreds 
of installations close at hand. 


JOHN COCHRANE (BARRHEAD) This is one of many reasons why Bucyrus machines invariably live up to 
LIMITED, claims of their builders. 


BARRHEAD, near GLASGOW. 


Established over 75 Years. 


You are Sure with a Bucyrus. 

















& Dragline Excavators with | to Revolving Shovels, } to 8 cu. yds., 
220 PER TON 10 cu. yd. buckets and 35 to 155 ft, Railroad-type Shovels, 
booms. Steam, Electric, Diesel, or Mining Dredges, Hydraulic and 
Petrol. Dipper Dredges 
LIVERPOOL REFRIGERATION 
Cco., LTD., 
LIVERPOOL, ENGLAND. 
Established in 1880. Registered Trade Mark 
eee sAiccomton Bucyrus Company, South Milwaukee, Wis. 




















WN. ROWNLIE MURRAY. 1? PRAY, [DP Loum OFFICE: Iddesleigh House, Caxton Street, S.W. 1. Telephone: Victoria 3250. 
POSIPRK. GLASGOW. QI OA KEY & SONS, 


See Illustrated § Advertieoment last and 


Contractors to the 
ADMIRALTY and WAR OFFICE. G EN U | N b FM ERY. i TAPE 
Manujacturers of all kinds of EM FRY CLOTH ‘ id & 


BOLTS, NUTS and 


STUDS, &., GLASS PAPER, BLACK LEAD. 
in IRON aod STEEL. |FLINT AND GARNET PAPER. | EMERY AND GORUNDUM DISCS 











a | N.BAll Papers and Clothe are suppited in Rolls Of Cloth & Paper, for all Disc Grinding & Polishing Machines 
EDWARD MERCER, LTD.,| sise snd shape, to suit the apesial requirements EMERY WHEELS 


of buyers. Prices quoted on reesipt of particulars. 


HOLLINS IRONWORKS, 
WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON, 6.E.1 


HOLLINWOOD, near MANCHESTER. 


THE 
PATENT 
Unequalled for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Limestone, Freestone for Building Sand, etc. 
‘Grams: “Agenciador, London.” THE PATENT LIGHTNING CRUSHER Co. Ltd., 14a, Rosebery Avenue, London, E.C, ‘Prone: Cterkenwell 6238, 
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5 TONS PER WEEK 
Is The Amount of Dust 


being removed in many cases from thi 


[his ‘ Davidson’ Flue Dust 
Collectorisactually removing 
17 tons of dust per week 
from the flue gases of a 
batte ry of boilers 





Hue gases of a_ single boiler by a 


DAVIDSON 


Patent 


FLUE DUST COLLECTOR 


The Collector may be arranged in a 
variety of ways to suit local conditions, 
and can be applied with equal facility 
to brick as well as to steel chimneys. 
No other auxiliary is required beyond 
the Induced Draught Fan. 





A 
=— 
~ 





DAVIDSON & CO., LIMITED 
SIROCCO ENGINEERING WORKS, BELFAST 


Branch Depots: 


LONDON : Central House, Kingsway, W.C.2. BIRMINGHAM: Exchange Buildings, New St MANCHESTER 
54, Corporation St GLASGOW: 53, Bothwell St BRISTOL: R. Stotesbury, 61, Victoria St CARDIFF 
Principality Buildings, Queen Strect NEWCASTLE-ON-TYNE: R. Bowran & Co., Ltd., 4, St. Nicholas Buildings 
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. CORES 
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Telegraphic Address London Office : 


Turbo, Newcastle-on-Tyne. Electrical & COMPANY. LTD Engineers, 56, Victoria Street. 


HEATON WORKS, NEWCASTLE-ON-TYNE, ENGLAND. 




















500 K.W. Turbo-Geared Alternator. 





3,000 K.W. Turbo-Alternator, 7,500 K.W. & 10.000 K.W. Turbo-Alternator, Feur 10,000 K.W., Two 12,000 K.W. and 
3,000 R.P.M. 3,000 R.P.M. Twe 15,000 K.W. Turbo-Alternators. 








‘STEAM TURBINE INSTALLATIONS OF ALL SIZES AND OF EVERY DESCRIPTION. 
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AN OUTDOOR SUB-STATION 


'% ; | FOR 


12,000 K.V.A. 


66,000 VOLTS. 














- POWER 
TRANSFORMERS. 


| 
| 
q 
- fFERRANTI LIMITED. 
N HoLcin woooancasnine. AL 









































Bamag-Meguin Products 


EFFICIENT AND ECONOMICAL PLANT FOR 


COLLIERIES 


Coal Washeries and Screening Plant, Mechanical Coal 
Shovels, Coal Driers, Briquetting Machinery, Tipplers, 
Railway Equipment, Skips, etc. 


GASWORKS 


Coal and Coke-handling Plants, Retort Benches, Bunkers, 
etc.; Complete Washing Plant, Gasholders, Maine, 
Valves, etc.; Chemical Works Equipment, Waste Heat 
Utilization Plants, etc. 


COKE OVENS 


Charging and Discharging Machines, Coke Quenching, 
Screening and Loading Plants, Coal and Coke Breaking 
Machinery, etc.; Conveyors, Elevators, etc.; Powdered 
Fuel Plants, etc. 


MARINE AUXILIARY MACHINERY : STRUCTURAL WORK : BRIDGES, ETC. ETC. 


SEND YOUR ENQUIRIES TO:— 


: ’ E and Sellers 


and Sellers 


of (GREAT BRITAIN) LIMITED or 
Bamag-Meguin 100, VI CTO RIA ST WESTMINSTER, LON DON. Bamag-Meguin 


Products. Telegrams: Bamaguin, Sowest, London. Telephone :~ Franklin, '6366 (4 lines). Products. 
MIM EL ML mn ' 








intr 
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TELEPHONE : 
4167 GERRARD. 


OERLIKON-=-- 






TELEGRAMS : 
































6,000 k.w., 8000 r.p.m. Turbo-Generator, supplied to a British Municipal Council. 


TURBO- 
GENERATORS, 


COMPRESSORS, 
BLOWERS, &c. 





CRANES 
ROTARY CONVERTERS 
TRANSFORMERS 


MOTORS for all 
Industrial purposes, 
etc. etc. 





O ER LI K ON F T D., ELECTRICAL ENGINEERS 


OSWALDESTRE HOUSE, 34-5, NORFOLK STREET, STRAND, 
And Branch at CASTLE BUILDINGS, SWANSEA. 









AND CONTRACTORS 
LONDON, W.C. 2. 











4 
Fond st woe 


\ a — 
71 \\ C7 (et 
ae eee ( RTAAS Swe 2S 


= / 












TELEGRAMS: PUMPS MANCHESTER. 
London : 49. Queen Victoria Street, E.C. 4 
Liverpool 32, African House, 6, Water Street. 


Glasgow : 129, Trongate. 
Cardiff 35, Park Place. 






TELEPHONE: 2289 CENTRAL. 
Newcastle-on-Tyne! 90, Pilgrim Street 
Bristol: 7, St. Stephen's Avenue. 
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ONE TEASPOONFUL of FOLIAC FLAKE. GRAPHITE 






















MIXED WITH Will make both last three times as long and give better se: 
vice by imparting to frictional surfaces a thin, tough film 
1 Ib. of GREASE of Foliac Graphite of exceptional smoothness, unaffected ly 
OR heat or pressure 
A service simply performed but very eflective—and economical 
l qt. of OIL Allow us to send you a free sample for test. 














GRAPHITE PRODUCTS LTD., BATTERSEA, 





MANUFACTURED BY 218-220, QUEEN'S ROAD, 





LONDON, S W. 8. 





‘Phone: BATTERSEA 227. 














SHIPLEY 





PF trighsuttof Cl 


ae @) 92 .< 








Easton & & Anderson 


The Puleometer Si ster Company. Ltd. 
Pumping 
Machinery 


fer Sewage and Water Works. 
11, Tothill Street, LONDON, 5.W. 
Werks READING. 











































IRON CASTINGS 


ef superior workmanship in first-class metal. Prompt 
Delivery. Moderate Prices. Up to One Ton in weight 
Estimates Given. 


MESSENGER & CO., Ltd., 


LOUGHBOROUGH, Leicestershire. 





FOR MODERN 


PELTON & FRANCIS 


WATER TURBINES. 
PERCY PreMAR, 


25, Victoria one 
London, 


“POTS | 


FOR 


HEAT TREATMENT 


AND 


METAL MELTING. 
THOMPSON BROS. (Bilston) Ltd.’ 


Welding Department, 


BRADLEY, near BILSTON. 


arer 























CIRCULATING - WATER 


SCREENS (Parent) 
Pumps and Air Compressors. 


F. W. BRACKETT & CO., L" 


Engineers, COLCHESTER. 














AZUL SSS 


BRIQUET TE 





CHARMOUTH ST LEEDS. 








Telegrams: HEATING, Loughborough. Telephone: 61 | 





| 
| 























OR some years we have been 

making and supplying to Collieries 
throughout the world a Special Winding 
Rope of exceptional quality. 


This ‘Allanwhyte’’ Winding 
Rope is no dearer than other 
highest grade ropes—only better, 
more durable and more reliable. 


Full particulars on application, 





ALLAN, WHYTE & COMPANY LTD. 
CLYDE PATENT WIRE ROPE WORKS, 
RUTHERGLEN, GLASGOW. 
Telegrams : “ Ropery, Rutherglen,” Telephones : Central 5165-6, Bridgeton 2673-4 
LONDON OFFICE: 6/8, Lime Street Square, E.C. 3. 
LW 103-11 Telegrams : “Alwhytrop, Stock, London.” Telephone: Avenue 8476. 
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HYDRAULIC MACHINERY!” 


Specialities ix _all kinds ot Hydraulic Machinery 
Pumps Accumulators Intensifiers Lifts 


Presses for :— 


Cotton, Yarn, Cloth, Wool 
Fibre. 

Paper, Wood Pulp, Rubber 
Ply-wood. Vulcanizing. 

Calender Bowls. 

Micanite, Mica, Celluloid. 


Forging, Flanging, Extrad- 

















Scrap Metal. 

Hydraulic Riveters. 

Tinctures. Hides. 

Margarine, Oleo, Tallow. 
Meat, Suet, &c. 





Rubber Mixing and Sheet-| 
ing Machines 


Hydraulic Leathers 


Hydraulic Welding Machinery, Hydraulic Reducing Valves, 
Hydraulic Valves, Hydraulic Tubing and Fittings. 


Head Office and Works: 


Wellington Street Works, Salford. 


Telegraphic Address— 5th Edition ABC, Al and Bentley's Codes used. 
Prelum Manchester. Telephone Ne. 431 City Private Branch Exchange. 


London Office : Norfolk House, Laurence Pountn ey Hill, Cannon St., LONDON, E.C.(4) 


Telegrams ;—'* Yutaka,’ Cannon, Lon ESTABLISHED — elephowe :—8481 City. 


JOHN SHAW & SONS 


(SALFORD) LIMITED. 
































ing and Lead Squirting. 


Celluloid Slicing Machines. 


This COL LAR 






he 


can be pressed in 
one operation by my 


HEAD & COLLAR 
PRESS. 


Particulars en application. 


oO. E. MEYER, 


3/5, NEW STREET, OLD STREET, 
LONDON, E.C.1. 

















| THE MOTHERWELL BRIDGE & 
ENGINEERING CO., LTD. 
ENGINEERS & CONTRACTORS 
SRIDGES. | peers. PIERS. renee. oce GATES. 


tle MOTHERWELL, N. 'B. ae 


ondon Gees * A. hy: reet aw! 
tone M icolir st No. 4183 V 


F 








CONSTRUCTIONAL 
ENGINEERS. 


| FRANCIS MORTON & CO., LD., 


| GARSTON, LIVERPOOL. 











| BORENG AND DRILLING PLANTS 
— AND EARTH). 


LANTS to in use from 2in. to 9ft. Gin. “DIANSTER 


A. Cc. POTTER & CO., 
ENGINEERS, 
RANTHAM. 


|” 


Tel ; 251 Grantham ‘Teleg.: * Pampa,” Graatha. 


T. DAVIES & SON, 





WEST N, MANCHESTE 





CUPOLAS & LADLES. 








CRANES 


OF ALL TYPES. 


JOHN GRIEVE & CO., 
MOTHERWELL. 














CRANES -~ALL TYPES 
I fixoenson} 





BUY FROM THE ORIGINAL MAKERS 


WELDLESS STEEL TUBES 


- > FOR .. 


WATER TUBE BOILERS, 
LOCOMOTIVE BOILERS 
MOTOR AXLES. 








LZ: 
GC 


SUPERHEATERS, 
SHAFTING, BORING RODS, 
HYDRAULIC WORK, ETC. ETC. 








TRADE MARK. 


THE WELDLESS STEEL TUBE C* L™ 


Telegrams :—“WELDLESS, W=DNESFIELD.” 
Telephone :—1301-1302 Wolvernampton 





Lendon Works: 
Telluric Works, A 
Wanstead, 


WEDNESFIELD, wr. Wotvernampron. |’. 


fioae)| 


Dp tchic-ttt.@ 
MACHINERY 


pike te E-ATLAS ENGINEERING C& 
LAS WORKS « TEMPLE « GLASGOW. 








ROBERT STEPHENSON @ CO. L== 


iti ia. Buliders, DARLINGTON. 
- + » 25, Veowomts Sreaer, Weeruceeren. 
for all ma 
: Roeket, Darlington ; seen. Loadea 
Mat. | —2700 Darlington ; 650 Victoria 
Codes: A BO, Sth Edition. Engineering Brendarde 
Bagineering Telecraph. 


CROWN COVERINGS 


FOR 


BOILERS, PIPES, 


SUTCLIFFE B= BRYCE 


LIMITED. 





Works 


WORKS; ‘Telgu ® 
eos ee” 


11. 
Birmingham, Bombay, Glasgow. Newcastle, Sheffield. 
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i STANLEY? 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 


Please send for our ‘ M6” Catalogue. 
W. F. STANLEY & CO., Ltd., 












286, High Helbern, Lenden, W.C. 

















PEGLER BROS. “t°” 


BRIDGETON SMELTING WORKS, 
Ferdneuk Street, BRIDGETON. 
Regd. Office: 54. Brews Street. GLASGOW 












COALVILLE, near LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. 


WOOTTON BROS., Lro., 


Genera! Millwrights. 





BELLISS & MORCOM 


BIRMINGHAM. LTD. 
Self-lubricating Steam Engines, Turbines, 








Pneumatic Hose Couplings. 
See illustrated Advt. every month. 


Air &Gas Compressors, Condensing Plants, 
Heavy Oil Engines, Paraffin Engines, 














WILSON BOILERMAKERS, LD. 


Lilybank Works, GLASGO 


HAMWORTHY 


Bap cans & AIR pee 














palraiven Ame 


ga Se, LN, 


MECHANS LIMITED, 
i & Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 


28, b, Visterte Sisert, Westatasten, S.W. 
—ao—- 


GOODALL CLAYTON& CL? 
LEEDS 


NG PLANTS, BUNKERS &¢ 


























ADMIRALTY LISTS. 


gohn Kirkaldy, 


101, Leadenhall’ S St., OF SNDON. E.c. 3. 
Works: Burnt Mill, nr. Harlow, Essex, 
ranch Office and Depot: 14, Snow 

as memes ~~ = Central 277 2775 


Eva porating and Dieting. Prats. 


Feed Water Loe. Feed ee Fhiers. 
Fresh Water Distillers. Evaporators. 


Main Feed Pum 
Cembined ting and Air Pumps. 
A 6 Conden ‘ 














4 2 AUTOMOBILE . A! 
& GENERAL ENGINEERS 








A. BEEBEE, 


Bolts, Nute, Stude, &c. 
WEDNESBURY. 














COTTERS & PINS 


SPLIT & SOLID 





Exors of" Bcapaeen Steel 


JamesMills 


Bredbury a Works 
Rolling Mills 


Near 


STOCKPORT 
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= 
. 
A particularly hard wearing = 
Compressed Asbestos Fibre = 
Tt Jointing for all Steam or = 
. Seber Water Pressures, Ammonia, 
ott % F. Acids, Oils, ete. 
GLAsScow. 
THE BELDAM PACKING & RUBBER CO., LTD., 































Head Office: 29, Gracechurch Street, London, E.C, 3. 
Telephone: ROYAL 5161 (3 lines). Telegrams: ‘* VEEPILOT-PHONE.” 
Branches and Agents at all the principal Ports in the World. 


TO MELDRUMISE 
IS TO ECONOMISE. 


A HAND OR MACHINE - FIRED 
FURNACE TO SUIT EVERY FUEL. 
——— LISTS 106 F a 
MELDRUMS LIMITED, 
TIMPERLEY, MANCHESTER. 












I 























GEAR 
‘CUTTING. 
ag | 
puw ands 








Rogers McGown & Co., Livesey Rd., Manchester. 


CASTINGS 


CAST IRON PIPES 


& SPECIALS FORALL PURPOSES 


PAACHINING UNDERTAKEN 
MODERN PLANT — ENQUIRIES INVITED 
Tevapnone : Tevscnans: 
Svocxrow-on-reas 741. A MELL  THORMASY ON - TEER. 


CHAS P KINNEL L& CS u's 


THOR 


Brcco-yrec 


- WATER SOFTENERS 


G0CCO GRATES 8 CHEMRCAL Co. Lad. 100-000, Cy Bent, LENDER, 





JOHN STIRK & SONS, L° 
ST] RK VEL and HALIFAX (Est. 1866). 


| _ E ReGisreReD Tract MARKS) 





a 


VerTicAL Borinc AND Turninc Mitts 
(HILOMILLS AND VELOMILLS), 


From 42in. to 192in. 
72in. HILOMILL ILLUSTRATED. 








ALSO PLANERS (HiLOPLANES AND VELOPLANES), 


24in. to 174in.—ANY LENGTH. 


























FOR ROAD &- RAILWAY SRIDGES. BUILDINGS. eve. 








BROTHERHOOD 
REFRIGERATING PLANT. 


PETER BROTHERHOOD, LTD., 
PETERBOROUGH. 
Ses our large advertisement June Sth. 














THE 


MACFARLANE ENGINEERING CO. 


NETHERLEE ROAD, CATHCART. 


DYNAMOS & MOTORS. 


See advertisement in issues of June Sth and July Srd. 


SUPERHEATERS "cr ‘oisne™ 
OF BOILERS 
T. SUGDEN, LTD. 

180, Fleet Street, London, B.C. 4 


See Adot.— Engineer "’— June 5. 























STONE AN 


COAL SHER? 
CRU a 


GOODWIN BARSBY&C° 
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BIRSTALL ce€bs. 


TELE Ss. BIRSTALL. 


GRAMS :— PULLEY 
TELEPHONE ~—135 BATLEY. 








HULL FORGE IRON & STEEL CO., Lid. 


Meacafscwurere of 
BAR IRON & STEEL 


im all sections aad qualities. 


EAST RIDING IRON WORKS, HULL. | | 


Leadon Office: M, Victoria Street, 5.W. 











BRETTS PATENT LIFTER CO. LTD., 


SPECIALISNS IN 


DROP - FORGING 
EQUIPMENT. 


FOLESHILL WORKS 


COVENTRY. 

















J. W. JACKMAN & CO., LTD., 


Vulean Works, MANCHESTER. 


SAND BLAST PLANT 


SPECIALISTS. 








BLECTRIC HAULAGE 
THREE THROW PUM 





E 
BOILERS 38 &Co NGINES 
HIGH CLASS G ° STEAM & ELECTRIC 
LANCASHIRE yy ALBERT A WIN DING ENGINES 
& LOCOMOTIVE ° ‘INGLIS’ PATENT 
BOILERS, ETc, © ENGINEERING ©  coxrronuer. 
Creosoting Cylrs. & CRAB WINCHES. 
- BOILER - 
BOILER RE! 


AIRS. %Y WORKS, a ENGINE REPAIRS 
sta D s* COAL SCREENING & 


WASHING PLANT. 











Werf GUSTO, Firma A. F, Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITIES— 

DREDG 

AND COALING VESSELS. 


See our page Advt. every second and fourth week. 


ING PLANT, FLOATING CRANES 











GRAIN, CHILL & STEEL ROLLS. 
HEAVY CASTINGS sicciit.'t.'%5 tons 
Cast Steel Loco. Whee! Centres a Speciality 


R. B. TENNENT, tite. 
COATBRIDCE, N.B. 











Heap's 
Patent Screwing Machines 
with Tangential Dies 














are the last word in Screwing Machines. They are designed 
from beginning to end as high class Machine Tools and embody 


features not found in any other make of Screwing Machine. 


The Die Head is of entirely new design and Patents have 
been applied for. 


The Tangential Dies are thread milled and hardened. When 
dull they can be simply re-ground and are then equal to new. 
They never require re-hobbing. 





Responsible representatives of firms interested are invited to 
visit our Works to inspect the Machines in construction and 
completed, and test them in actual use. 





JOSHUA HEAP & Co., LTD. 


ASHTON-UNDER-LYNE, ENGLAND. 











NGHAM BATTERY & METAL COL! 
SELLY OAK, BIRMINGHAM _az 


CAME RAZED _ 








The BIRMI 










SHEETS, WIRE &c. Sig ®Sa~oe. 
LOCO TUBES, CONDENSER TUBES, PLATES, FERRULES, &c 


TELEGRAMS 3 LINES) SELIt 


LOCOMOTIVES. 


MANNING, WARDLE & CO., LTD. 


BOYNE ENGINE WORKS, LEEDS. 


Makers of Locomotive Engines for any width of gauge and various purposes. Also makers of Internal Combustion (Petrol) Locomotives. 
Materials and workmanship of the best quality. Tank Engines up to 18im. cylinders, on four or six wheels, always in stock or in progress. 
Specifications, Photos and Prices om Application, and special designs sent on receipt of particulars of requirements. 


LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 


S3ATTERY, SELLY YAK amen ys 
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The 


(7 I, Right Radial 
r inthe Right Place! 


ADE in four sizes—3’ 10”, 4’ 9”, ’ 8” radius. Drive is 
through gear box giving 12 Athy on of ty two smaller sizes, and 
24 changes on the two larger sizes. 
Rise and fall of arm is by power, and the spindle is prov:ded with 
reverse motion for tapping. 
Spindle is rigidly supported at. either end in long phosphor-bronze 
bearings- 


DELIVERY FROM LONDON STOCK. 


YOU can have this machine at your own works for four weeks 
in order to test it thoroughly, after which time you are at liberty 
to decide whether to re-confirm your order or to return the machine. 


WE HAVE NO RETURNS! 


RS OVAG MACHINE TOOLS 


45 HORSEFERRY ROE LONDON westminster sw 

























































REACHING . INACCESSIBLE 


welll adeecs HIGH PRESSURE 


TECALEMIT LUBRICATING SYSTEM 








is being widely adopted by users of machinery 
of all kinds requiring either oil or grease lubrication. 


Tecalemit renders Grease cups obsolete, and by 
means of pressures up to 5000 Ibs. per sq. inch 
forces lubricant right into the places where it is 
needed in a simple, clean, and efficient manner. 


Over 500 


Manufacturers of Motor (ars, 
Lorries, Tractors, Locomotives, 
Steam Rollers and Machine Tools, 
fit Tecalemit as Standard Factory 





y 
i 





Equipment 
TECALEMIT, LIMITED, 
| ---sq 10, Little Portland St., London, W. 1. 




















\e gocurataly Cut be 4 Process. 

MITRES AND BEVELS. 

CLEAN CASTINGS. Spur Gear Blanks 

General Machine Castings made to Oustomers 
Send your Enquiries :- 


71 
CHANGE WHEELS 
Ane STANDS. 
Snes 1 | a.p.to4d 
SPUR GEARS. 
Standard patterns for all sizes, oval or + 
— arms, to 2in. pitch, face to suit, 
To 2in. pitch and 24in. dia. Larger sizes 
to order. 
PAPER & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
from any of the above patterns. 
Wheels made up to suit sustomer, | 
Castings only supplied if required. 
Patterns. 

Low Prices .or Planing, Boring, Turning 
Serewoutting.” 
Greenwood’s Standard 
Gear Cutting Co., Ltd., 
NEW BOND STREET, HALIFAX. 
Telephone 1212 Telegrams ‘Gears.’ 





further 
Irrigation aeaeness 
im next week's issue. 


GuenrieL & Kexnepy L= } 











™ BUFFALO” * INJECT — 


Operated 
Entirely 
by One 
















HOT WATER. 








EAST FERRY ROAD 
ENGINEERING WORKS CO., LTD., 
MILLWALL, LONDON, E., 
Hydraulic & General Engineers & lronfounders 


See our illustrated advert. in last and next week's iseves. 
(Telegrams: Hydrostatic, Londos. 








**EMPIRE'’ High Tension Line Equipment. 
Pole-type switches, disconnecting switches, choke-coils, 


lightning arresters, and * — & Fuses up to 
1 volts, 


ELECTRIC CONTROL LIMITED, GLASGOW. 
Manufacturers also of ‘Empire’ Automatic Control Gear. 
Birmingham, Leeds, London, Manchester, Paris. 











SAWDUST & CHIPPINGS. 
FIRELIGHTERS. 


The moet mucccse/u' tmvented. Cheap unique mia 
tere from — + Your tusines. Those whe 
make er can buy Sawdust, Catppings, Be. should eon- 
)~a, 0 - Ba of 

t Machinery into meney. 


ts GLOVER & Co., Saw Mill Engineers, Leeds 











“Handy” Punching & Shearing 
Machines for all Purposes. 





AMSEOU FP OZ>r 
cre >ZY @ MAD>r 


C. A. HUNTON & SONS, 


71, Southwark Street, LONDON, S.E. 1. 





. HOP Oni. : 


T me: 
CLYBURN Phone LONDON, 
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MUMFORD’S 


PATENT DIRECT ACTING 


> FEED PUMPS, 


AS SUPPLIED TO 


THE BRITISH AND FOREIGN NAVIES 
AND LEADING MERCANTILE LINES. 

















PUMPS OF SIMILAR TYPE also supplied for 
OIL FUEL PRESSURE, OIL FUEL 
TRANSFER, CARGO OIL, ETC. 


AIR PUMPS 


OF SINGLE AND TWIN TYPE. 


A. G. MUMFORD, LTD., cuvver sr. encineernc worxs, COLCHESTER. 


FUEL ECONOMY. 


A Reduction of 15 PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “D”) FOR BOILER FEEDING. 


DAVIES & METCALFE, L!D. 


ROMILEY, near MANCHESTER. 


Telegrams—"“ EXHAUST,” ROMILEY. Telephone—2219 STOCKPORT. Railway Address—ROMILEY, G.C. & M. Rly. 

























































Clayion| nti :tininiinanKaNN 

TANKS | 

layton FOR OIL WATER &€. | 

STRUCTURAL 

/ SonaGla eR E Rn lll 

Leeds Gasholders & | 
Gasworks Plant 
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WELDED & RIVETTED STEEL MAINS Lj 
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FOR TESTING LAMINATED AND COIL SPRINGS BY 
THE APPLICATION OF STATIC LOADS, ALSO ALTER- 
NATIVELY BY APPLYING TESTS OF A VIBRATORY 
NATURE 


THE CAPACITY OF THE MACHINE IS 10-TONS, AND 
IT IS SENSITIVE TO LOAD INCREMENTS OF 7-LBS., 
THUS ENABLING CAREFUL LOAD-DEFLECTION TESTS 
TO BE MADE. 


WHEN REPETITION OR VIBRATORY TESTS ARE RE- 
QUIRED, THE PLATFORM CAN BE RELIEVED FREE 
OF THE LEVER KNIFE EDGES, THUS PRESERVING 
THE LATTER FROM INJURY. 


THE PRESSURE TO THE SPRING IS APPLIED THROUGH 
THE MEDIUM OF AN HYDRAULIC RAM, WHICH |S 
SUPPLIED WITH OIL UNDER PRESSURE DERIVED 
FROM A MOTOR-DRIVEN VARIABLE CAPACITY PUMP. 


THE STATIC LOAD IS REGULATED BY A HAND- 
WHEEL UPON THE PUMP, WHILE THE VIBRA- 
TORY TEST IS CARRIED OUT BY THE USE OF 


A LEVER CONTROL. 
NN WRITE FOR LIST 81 TO-DAY TO T.M. DEPT. 
7 

s - 















AVERY N@? I1O!12 
SPRING TESTING MACHINE 


Appl nf Shale and 
Vibra or lests lo Ss rings 
So edad 
2) mary seenh ior. 


—EEE «, 


ALT SON ET a AERO RUNNER 
WZzvéeT. RWERyY LL SOHO FOUNDRY BIKRMINGHATI 
A TTT ES A A TAA LS RAMAN RR, 


» sr as ———- 
SeeeeeeeeeC eee eeee ee eeeeeeeeeeseeeeeeeee eee eet eeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeseeee eee AD AST 





MANUFACTURERS OF WEIGHING, COUNTING AND TESTING 
MACHINES, OF EVERY DESCRIPTION, FOR EVERY PURPOSE. 














@=)=) 
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DEFRIES HORIZONTAL DRILLING, Milling & Boring Machines. 





Model H.B. 6.5. 








Specifications. 
Dia. of Spindle ... ... 2§° 
Traverse of Spindle a 
one setting ... ... 1’ 74° 
Ditto, at two settings... 3° 13° 
Length of Table... ... 3° 0° 
Width of Table ... ... 2° 34° 


No. of Spindle Speeds... 12 
No. of Feed Changes ... 18 
Nett Weight ... .. 4 tons 


Price c.i.f. British Port, 


£450. 














Model H.B. 8. 
Specifications. 








Dia. of Spindle ... 
Traverse of Spindle at 


we 
—— 
. 


one setting .. ... 2'0° 
Ditto, at two settings ... 3° 8” 
Length of Table ... 2’8 
Width of Table ... 3° 4 
No. of Spindle Speeds... 1 
No. of Feed Changes ... 1 


2 
8 
Nett Weight ine” Stee 


Vv 


tons 
Price c.i.f. British Port, 


£510. 














We are also building Horizontal Boring and Milling Machines as Portable, 
Semi-Universal and Universal Units with Spindle Diameter up to 10 inches. 


DEFRIES Machine Tools are the most modern and the most 


economical force at the disposal of manufacturing engineers. 


OOOO OO OOO 00 00000 0000/00/00 0/0/0/0/0/0/0/0j0/o/o/o/o!o}o} 








DEFRIESWERKE é, DUSSELDORF, GERMANY. 


OOO} 0/00/05) 








British Representative: H. LIPPMAN, 25, Lancaster Road, London, N.W.3. 
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BLACK BOLTS & NUTS 


COACH SCREWS, EYEBOLTS, 


& ALL CLASSES OF LIGHT FORGINGS. 























GEORCE COOPER & SONS, ‘“# 


THOS W. WARD LIMITED, Proprietors, 


EFFINGHAM NUT & BOLT WORKS, 


SHEFFIELD. 





Contractors to leading British and Foreign Railways. 
























HEAD, WRIGHTSON & COMPANY LIMITED. 








CONSTRUCTIONAL ENGINEERS, IRONFOUNDERS, Etc., Ere. 



































THORNABY ON TEES & STOOKTON ON TEES. 


=I 
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ALLDAYS « ONIONS L | 
BIRMINGHAM. 





LONDON OFFICE: 
40-44, HOLBORN VIADUCT. 





| MANUFACTURERS OF 


| OOUAYOVOVEL!{144ADOLOUAQNONOOAAAAAOLOODULUAVEROODAAVOQOOUOAUAAS 14014440; OLUULUAUA aad 


: COMPLETE SMITHY & FOUNDRY EQUIPMENT. 


TTT TLL LULL LLL H ee: THPOVONNSEOROAYOOODIARDA TAA GE JUANesT VAN EV OTT APTTOPEE POPE LUT AARP EAU AT OE nn 


2941116100000 HAN HN PTonnnnne np AAAS HOSED Aes 





SSRN, = 
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GRIND- 
STONES, 
VICES, 
ANVILS, 
TOOLS, 
ALL KINDS 
OF LIFTING 
TACKLE, 
ETC. 


Y 


nn 


POWER- 
HAMMERS, 
FANS, 
BLOWERS, 
HEARTHS, 
FURNACES, 
CUPOLAS, 
BELLOWS, 
ETC. 


POA AA LLL 










PTT UIT TLL LALLA 









SM H4NNPTUUUEENOVNELVOOOMLDDODDOPORROUDDODMOPOU MUO UOUDHOUOUYYOVTQUU0Y BU IVONUUTUAVTOOUNFOC01 VOT NO Bad PRMD LI Pn RY 
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‘COUPLINGS & PULLEYS 


For ALL POWERS © 
AND ALL SPEEDS 


: HELESHAW 


CLUTCHES 


ENSURES GRADUAL ENGAGEMENT 
EFFICIENT LUBRICATION 
ABSOLUTE GRIP 


NOT AFFECTED 
BY DAMP OR DUST. 


Belephone N°NSS OLDHAM. Gelegrams.PREHENSION OLDHAM: 


THE BRITISH HELE-SHAW PATENT CLUTCH CO.LTR 
; OLDHAM, ENGLAND. 
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Leather Belting 


Increased Production means 
A SCOTCH HIE 


WORLD'S “BEST More Power. 
More Power demands. 


First Class Leather Belting. 


Give a trial to our Special Stretchless Straight 
Running Leather Belting. 


John Tullis & Son Ltd. 


ST. ANN’S WORKS, BRIDGETON, GLASGOW. 


Telephones: Bridgeton 1205-6-7-8. Telegrams: “Tullis, Glasgow 
Private Branch Exhange. 








AB TT 


FHAZSASS. 
























OWDEN-BRO 
CAVENGING BLOWERS 


FOR 


DIESEL ENGINE SHIPS. 










SOLE LICENSEES IN GREAT BRITAIN 


BLOWERS OF BROWN-BOVERI DESIGN. 













All enquiries to be addressed to:— 


JAMES HOWDEN & CO., LTD., 
Scotland Street, GLASGOW. 
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“Sentinel” Valves. 


Their reliability makes them indispensable 











vi1722 


Quick Closing Valves, “ 


“ Sentinel ” 


For Oil Tank Steamers and 
Oil Fuel, Petrol, Benzine, etc. 


Oil Valves supplied for many steamers 
and large number of Oil Tankers built within 
the last 15 years by all the leading Shipbuilders. 


Made for pressures up to 1000 lbs. in Cast Steel, 
Cast Iron or Gunmetal. 


Also Makers of 
Gardners” Patent, with Remote Control. 


Prices and particulars on application. 


Sizes 2in. to. 24in. 





ALLEY & MacLELLAN Ltd., 


Sentinel Valve Works 


Telegrams: “Alley, Worcester.” 


WORCESTER 


Telephone: Worcester 15. 


Air Compressors made at Sentinel Works, Glasgow. 

















or any materi 





Send us your enquiries for GEAR WHEELS of every description 
machine moulded or machine cut, in Cast . Cast Steel, Mild Steel, 
ROSE, DOWNS & THOMPSON, LTD.. =GE ARS 


Old Foundry, HULL. 














So 


SUGAR MACHINERY 


MANLOVE, ALLIOTT 


co. LID, Ea 


Engineers, NOTTINGHAM. 


London Office : 
41 & 42, Parliament St., 
S.W. 1. 
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FULLERTON 
HODGART, &— 
‘Fie. BARCLAY, LE “Es= 


Tmne 8° PAISLEY :: 


ESTD. 1838. 


Winding Engines 























Air Compressors 














GEARED ELECTRIC WINDER, VERTICAL CONDENSING STEAM-DRIVEN AIR 
made for COMPRESSOR, 
Fife Coal Co., Ltd., Leven, Fifeshire. made for 
One Double Cylindro, Conical Drum, 12ft. to 18ft. diameter The Lewis Merthyr Consclidated Colllieries, Led. 
load, including rope, 50, 300 lbs. Hoisting Speed. Capacity, 5000 cubic feet to S0lbs per square inch per 
. per minute. Leagth of wied, 1800f. vertical. winste. 


Full particulars ‘on application. 


PLANERS FoR RAILWAY WORKS. 























4ft. Oin. WIDE RAIL PLANER FOR MAXIMUM OUTPUT OF POINTS, CROSSINGS & SWITCHES. 


ACTUAL CUTS TAKEN IN CONTINUOUS SERVICE WITH TWO TOOLS CUTTING AT 
25ft. PER MIN.:—ltin. DEEP, 1/20in. FEED. 


REMOVING METAL AT THE RATE OF 510lbs. PER HOUR. 


NOTE THE MASSIVE PROPORTIONS OF BED. TABLE, HOUSINGS. CROSS-SLIDE AND 
STEEL TOOL BOXES. 


C. REDMAN & SONS, LTD., 


GIBRALTAR, WEST END, bs egr —e-o~oadm HALIFAX. 
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THE DARLINGTON FORGE LTD. 


= POnat, DARLINGTON.” DARLINGTON, ENGLAND. Ne 3010. 


3-THROW MIL. ENGINE CRANKSHAFT. 
23° dia. x 31’ 6° long. Finished weight 40 tons. 








REPAIR WORK A SPECIALITY. 
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LAND AND 
MARINE PUMPS 


PPVANVPVD? 






The simple and valveless construction of our Rotary Pump 
gives it high rank amongst pumps of positive action for 
high and low viscosity fluids. 


Our designs are the result of considerable experience in 

handling liquids including Fuel and Lubricating Oils, Tar 

and Bitumen Mixtures, Molasses, Glucose, Cable Compound, 
Caustic Liquor, Soap, Liquid Polish, Spirits, etc. 


ya - 








STOTHERT & PITT, LTD. 


BATH - - ENGLAND. 
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Balanced Cover Closed. 
Supplied im sizes to suit any diameter of pipe. 


BURDONS (K) LIMITED, Caldervale Works, BELLSHILL, Nr. GLASGOW. 


PIPE BENDING HEARTHS 





OIL GAS. 


The Howden Burdon Patent Systems. 
For Steelworks, Shipyards, Factories, &c. 


Furnaces of any size and for all heating 
requirements. 


Highest Temperatures. Lowest initia! 
and working costs. 


Cheaper, softer and quicker heating than 
is possible by coal in any form. 


Smokeless—No Chimney Stack. 
uiries may siso be sent to JAMES 








E 
Balanced Cover Raised. HOWDEN cS ie. Scotland St., 


GOW 
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AVONSIDE 


ENGINE Go., Lto., BRISTOL. 
LOCOMOTIVES 
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THE ISGA FOUNDRY C°. ..""" 
" LTD. MON. 


LONDON OFFICE. 68, VICTORIA STREET, S.W. 1. 


Telegraphic Address 
CA, VIC., LONDON ; ISCA, NEWPORT 
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NS BROS. LTD. 
PATENTEES AND MAKERS. 


DIBDALE WORKS, DUDLEY. 
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Veregrams: 


=~ DAVID COLVILLE & SONS Lo. “=~ 


DALZELL STEEL & IRON WORKS, MOTHERWELL. 


GLENGARNOCK WORKS, GLENGARNOCK. CLYOEBRIOGE WORKS, CAMBUSLANG 
HEAD OFFICE: 195, WEST GEORGE STREET, GLASGOW. 
e 


IN SOFT, MILD, MEDIUM, "HIGH TENSILE, H.H. TENSILE, 
NICKEL AND ALLOY STEEL. 


NICKEL CHROME BRAND. Makers of Highest Quality Scotch Foundry Pig Iron, “Dalzell” Brand. 








HILL & SMITH, [= 


Constructional Engineers, 


BRIERLEY HILL, STAFFS. 











Steel Framed Buildings 
Roof Principals Bridges 
Girders ..  Gantries 
Runways .. Hoppers 











STRUCTURAL STEELWORK 


of every description. 

















ESTABLISHED 1°54. 









SMITH BROTHERS «CO. 


(GLASGOW), LTD. 
Kinning Park, Glasgow. 


Macuine Toot Maxers 


FOR 
Shipyards, Boiler Works, Iron and Steel 
Works, Railway and Bridge Builders. 


Four Roller Angle 
and Tee Iron Bend- 
ing Machine up to 
6°x 6x 1” Sections. 





SPECIALITIES. 
MACHINES HYDRAULIC MACHINES 

FOR FOR 
Punching F iveting 
Shearing Channel Cutting 
Bending Manhole Punching 
Straightening Frame Setting 
Planing Hydraulic Pumps 
Scarfing Accumulators 
Flanging Plate Flanging 
Joggling Etc. 


Bending Angles and other Sections. 

















‘“ THRAPSTON ”’ STRONG DESIGN. 
RING-OILING a HINGED RING. 
PLUMMER © 
BLOCKS 


Illustrated Priced Catalogue post free on application 


SMITH & GRAC Teataaiem sonereees 
35, ciisies teainalitiien E.C, THRAPSTON 


Telegrams: “Grace, Thrapst b 19 Thrapston . - | 






Special Prices 
for Merchants 
holding 
Stocks. 














Telephone: No. 953! City. 
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SOLE 


LICENSEES 
FOR THE 
CARRATT 
PATENT 
ARTICULATED 
LOCOMOTIVE. 





PEACOCK & CO., LTD. 





Gorton Foundry, MANCHESTER. 











SOLE 
LICENSEES 
FOR THE 
LUUNCSTROM 
TURBINE 
LOCOMOTIVE 
FOR THE 
BRITISH 
EMPIRE. 








LOCOMOTIVES— Steam, Electric and Internal | _Combustion. 

















Tue GLAY CROSS COMPANY, LD., ° “ae 


MANUFACTURERS OF 


ECONOMISERS 





STEAM BOILERS. 


ECONOMISER WORKS 
CLAY CROSS, NEAR CHESTERFIELD. 


Telegrams ; *‘.JACKSON, CLAYCROSS. retephone: 49 CLAYCROSS. 
We have supplied some of the largest and most successful Fuel Econo- 
miser installations in the World. The advice and experience of our 
technical staff is at your disposal. 


For MAXIMUM EFFICIENCY, RELIABILITY, 
and FLEXIBILITY of OPERATION install OUR 


. FUEL ECONOMISERS 























Works: 


Compressors 


ROTARY & PISTON TYPE. 


Prompt Delivery of Standard Sizes. 


+. 


OF THE 


CENTRIFUGALS. 


Basle, Switzerland. 


26, Victoria Street, S.W. 1. 


Vacuum Pumps 


MACHINERY FOR SHEET 
METAL WORKING. 





Write for Catalogues and List of Users. 


Three-stage Compressor, 28,250 cubic feet per hour 
to 40 atmospheres. 




















L 


\ 


Bk: 





D)) 













































































Section loz Size. 





THE “MENNO” GREASE CUP. 











Pressed from heavy gauge Brass and Steel, for general use. 
Made in six sizes, from zin. to 2zin. diameter. 


We court the fullest investigation and will supply Cups and Grease for 
trial RETURN the Cups if not satisfactory. 


Little attention required; continuity of feed extends over long periods. 
A possible saving of of 75 per cent. in Lubrication costs. 


THE “MENNO” COMPRESSED AIR GREASEGUP CO., LTD., 


LEEDS PLACE, TOLLINGTON PARK, LONDON, N. 4. 



































HIGH SPEED GAP BED 
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CLYDE CRANES 


STEEL WORKS HARBOURS 
SHIPYARDS DOCKS 
LEVEL LUFFING CRANES 


(JARDINE PATENTS). 


GLYDE CRANE & ENGINEERING CO. 


LIMITED, 


MOSSEND, near GLASGOW. 











LATHES 


With all the latest improvements. 






Photographs of 8\in. 
Lathes, which can be 
made with any length 
of Bed. 





Kindly ask us for price and particulars. 





Willson 


(SMITH BARKER AND WILLSON) 
Machine Tool Makers, 
EAST MOORSIDE, HALIFAX, ENGLAND. 


Telegrams: Larue, Havirax Telephone: Halifax 4%. 
Western Union, 5 letter. ABC, Sth & 6th Ed. Marconi. International. 




















Charles Ross, 


LIMITED, 
Heeley Bridge 
Engineering Works, 


SHEFFIELD. 


Telegrams: “ Ross, Heeley, Sheffield 
Telephone: “ Sharrow 421 (2 lines) 





London Office 
7, CARTERET STREET, BROADWAY, 
WESTMINSTER, S.W. 1. 


Telephone: Victoria 4093 






STEEL FRAMED 
BUILDINGS. 







7 


GAS PRODUCER 



















Py STRUCTURES 
4S TELPHER PLANTS and 
<a. Bin RUNWAYS. 

> AS) LG, 





y 
i 


INGOT and TIPPING 
BOGIES. 


COLLIERY STRUCTURES. 


STEELWORK for MINERS’ 
WELFARE SCHEMES. 


STEELWORK for SEWAGE 
DISPOSAL BIO-AERATION 
SCHEMES. 


CONSTRUCTIONAL WORK 
of EVERY DESCRIPTION. 


1000 tons JOISTS and SEC- 
TIONS always in STOCK. 

















—_— 


Sle es FN 8 


| 8 





TROUGH FLOORING 
‘BLOCKS OF ALL DESCRIPTIONS in Stock. 


10 j Send f SEt ION LIsi 


, 
be 
K 
* 

) o 


Pres iin lengths up t 
» 


: | 
TEES-SIDE BRIDGE | 


=e 


& ENGINEERING WORKS 


LIMITED 


Za 


MIDDLESBROUGH. 
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LANE == LOCO (OTIVES 
66 ‘Py, | 
_Mlsays on 7 Fe = 


9D 




















3 
CONSTRUCTION | = j 
G ENGINEERING | 3 
COMPANY Ue / 
‘ASHFORD: | 
waeet: ae ‘. : ; : ‘ae Df. ment ae 














[Machinery Department a. 





























79, MARK LANE, LONDON, E.C. 3. Advegr sims 
Illustration shows the 40 h.p. ‘‘ Planet” Locomotive in the Tropics. es 
Telegrams: ‘ Tyche, Fen, London.” Jtavect 


Telephone: Royal 3040 (4 lines). 





IYO SAMOA MUAH ROUEN ROMER AAPOR AA OANA Oat Te AH 4E4UULLQU OLGA SHU nQOE UULUUO ULLAL: ALQUUULL4OO ULLLEOUULAYROUUAANOUUGAOOUOUULOLODAAEOOOUL4AUOUA4OOSOMO44OOO444¢OOU4440004 4400 4400004400. {400004440 44K ULE OURO AGRO UL LAA UUAALY 


3 Ammonia & CO, Compression Systems 
Ammonia Absorption, Compressed Air 


FOR COLD STORAGE, ICE MAKING, &c., ON SHIPBOARD AND ASHORE. 


641-8, SALISBURY HOUSE, THE HASLAM FOUNDRY & ENGINEERING CO.,LTD,  ¥¥/ON Founony, 
LONDON WALL, INCORPORATED WITH DERBY. 


LONDON, E.C. 2. PONTIFEX & WOOD, LIMITED. Veingreme : EERO, DERBY. 


_ 


























TELEPHONE 
Royal 2310-2 TELEGRAMS: 
(3 limes) “ Bullivants (Fen), Londons.” 





x“ CO.LIMITE D 


[BRANCH OF BRITISH ROPES LIMITED] 


STEEL WIRE ROPES 


For CRANES, DERRICKS, HAULAGE, SUSPENSION-BRIDGES, CABLE-TRAMWAYS, and 


ALL ENGINEERING PURPOSES. 
BLOCKS, PULLEYS, CRAB-WINCHES, &c. &c. 
Registered Offices: 72, MARK LANE, LONDON, E.C.3. 
Works: MILLWALL, LONDON, E. 14. 











HIGH SPEED — t=: BOREAS marx 
| AIR COMPRESSORS 


For Direct Coupling, Extreme Silence and Efficiency. 


Sole Patentees and Manufacturers : 


LACY-HULBERT & C° L” 


PNEUMATIC ENGINEERS, 
91, VICTORIA STREET, WESTMINSTER, S.W.1, & BOREAS WORKS, BEDDINCTON, CROYDON. 


Also Makers of Vacuum Pumps and Fixed or Portable Pneumatic Plant for all purposes. 
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- WEIGHBRIDGES. 


Bee. WAP RD 























WEIGHBRIDGES 





MAKERS 
FOR " 
ROAD & RAIL reese 
TRAFFIC. Bic 
ce OP 
WEIGHING 
ANY LENGTH 
& CAPACITY. APPARATUS. 


















7. FINSBURY PAVEMENT. E.c.2 


BAYLISS, JONES & BAYLISS, LTD. 


MANUFACTURERS OF 


IRON FENCING, GATES, &c. BOLTS & NUTS. 
333333233322) 3dd ddd) dd AdddfL ddd 222, <> RAILWAY AND TRAMWAY FASTENINGS. 


H ASHWORTH, SON & Co., Ltd., Midland Iron Works, DEWSBURY, England. 








| 


| 
-. “4 | ] 
‘ “ ; 
' P MILLIE : > 
“ ee ae heel See rors iran eeels be dave fart tearee 2100 Dee sree ePatd » 
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Weldiess Stee! Tie Sars. 


ae | a fe 
ILLUSTRATED CATALOGUE FREE WO LV EF R 4 A Mi PTO N. PRICES ON APPLICATION. 


London Offices - - 139 and 141, CAKON OVNESS. eC. 





Te) 








THE 


VACUUM BRAKE CoO., LTD. 


PATENT F CLASS, 
BOTTOM PAN SEPARATE CYLINDER 


ADVANTAGES. 

1. The PISTON can be removed from cylinder without taking the body or the 
cylinder down. 

2. The Patent REVERSIBLE RELEASE VALVE, the train pipe branch of which 
can be placed at any desired radial position. 

3. The RELEASE VALVE is attached to the upper hal: o: the cylinder casing out 
of the way of brake shaft lever. 

4. A GUIDE for ROLLING RING ensuring the latter returning to the resting groove. 








Variable Brake Power Arrangements for Maximum and Minimum Loads. 


Why incur the risks of accidents from burst pipes, &c., inherent with pressure brakes ? 
These are entirely absent in our Vacuum Automatic Brake. 


Telegrams 


“=~ jf THE VACUUM BRAKE CO., LT 


a 3, 5, and 7, Old Queen Street, Westminster, LONDON, S.W. 1. 


GRESHAM & CRAVEN, Ltd., Manchester. 
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Haywarp-TyLer & Go. L™ 


OF ALL TYPES AND FOR ALL DUTIES. 








\\ 











for 


STEAM MAINS, 
COMPRESSED AIR, 
FULL GAS, WATER & OIL 


PARTICULARS 
AND 
QUOTATIONS 
FROM 


Stocks kept at London, 

Manchester, Leeds, 
| Cardiff, Newcastle, 
Liverpool, Sheffield. 


The 





99, Queen Victoria 
Street, | 
London, E.C. 4. 






Telephone : 
CITY 9626. 


rogram TUBE COMPANY. LIMITED 
TYLEROX CENT,LONDON 


34 ROBERTSON STREET GLASGOW 


FBV AV BV La la ha he. T 





ELECTRICALLY-DRIVEN VERTICAL 
DUPLEX PUMP. 
Duty 70 tons per hour against 56 Ibs. pressure. 
































STL TT MG bps leee SLL bot} RGB 


Beside 
PRESSURE AND 
TEMPERATURE 
REGULATORS. 


GAS GOVERNORS, 
DRAUGHT CONTROLS 


and 


REDUCING VALVES 


We supply 
COMPLETE 


STEAM DE-SUPERHEATING 
PLANT 

eg AUTOMATIC TEMPERATURE 

i HANS | CONTROL 


VRS such as 1s shown herewith. It is but 


The Wrhitecross Company, Ltd., 


WARRINGTON. Established 1864 another of the many problems we have 
Manufacturers of— 


PATENT AND PLOUGH STEEL WIRE ROPES . - athace: Ee successfully tackled. 


Write for full particular 
for Mines, Lifts, Cranes, Shipping, Oil Wells and all purposes. = : 
c = "Phone: Victoria 7456 Tel. : ARCAREGUL, Sowest, London 
Guide Ropes, pebegial “\ WHITECROSS * Round & Flattene =| ys: Cables: ARCAREGUL, LONDON. 
Pan a) g and Winding 
Signal Strands, Ropes for Mines. Constructions. 


Centractors to The Admiralty, War Office, Crown Agents for the Colonies. 


mie edna nee eo Ee British ARCA REGULATORS L LE 


Telegrams: ' Whitecross Warrington.” Telephone: Nos. 9, 10, 11 & 12 Warrington 


Ageave—for the North and South Midlands: BIRAM & OO., 29, Eusten Road, Londoa. = INDSOR. Mouse, VICTORIA STREET LONDON CALE 


mt UVUNWOONYL, —OSTPONSASAUDANYAA:YH0S.TRQSUHLQOROAAAIYETOOODETROOTROUICAPONNEA—TOOONENRRSYESN UPLATE TORRARAREA TR, TY wit 


Whi 
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THIS IS AN ILLUSTRATION OF ONE OF OUR 
SMALLER UNITS, BUT IT IS EQUALLY AS 
EFFICIENT AS OUR LARGEST MACHINE. 


SKILLED LABOUR iS EMPLOYED IN THE PRO- 
DUCTION OF ALL OUR MACHINES, AND 
EVERY ONE !IS SUB- 
JECTED TO VERY 
RIGID TESTS BEFORE 
LEAVING OUR WORKS 





Tr PULL LALL LCL LLAL LALLA LORCA LLL UCLA LOLLALLLLLCRLCRGLLLLLLLLOLLESE LLCO LCCC 


We invite comparison 
and shall be happy 
to show’ Engineers 
round our works and 
inspect machines in 
courseof construction. 





HU) OMCTYALUUULL LEERY MMAUDUUDEAYLEU A RENEAVOUESEUGNHAUTUUONOUEYUA TA SEFENAQ HOU LE OOPPELAPUC A OROROADUONEROMRETT ODORS SHOUUONEN A LODUITORNELEOTEUTGEOEGT POO HOHE ORC EHAT ARH PR Ad AEE RUNDE AURA 





Established 


1874. DEMAG STANDARD CRANES 


driven by Steam, Petrol or Oil. 
Carrying capacity 2t « 9m & 6t x 4,7 m. Delivery from stock. 


COMPLETE LOADING & TRANSPORTING PLANTS 
for Sea and River Ports. 
Agents Aabacas Engineering Co., Ltd., Aabacas House, 10, Canning Place, Liverpoo!. 


TI LC 4 M A N S Pate NT SA N D b LAST 6 0. |r. = iM VAMUUANNV MULLAH OAS AVEUDDAOUDAASOO OAHU AGU ATA Mii nn 


BROADHEATH - ~- Nr. MANCHESTER. D U | Ss B U R G 


HME 





Seal td aeed ed vesde stilt 
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ig ON ADMIRALTY AND WAR OFFICE LISTS 4 | PS UECUCEECECLEC EERE CLE LCLCCUCLCEECOLLEGL beget 229299909 5919019831330121992) 11199 107: 
ic) Telephone Nos. 4107, 4108 & 4109. Telegraphic Address: ‘‘ Engineers, Dundee.” if = = 
a Codes used: ‘‘ A.B.C.” (5th Edition), Marconi and Bentley. S | = This Laminated =: 
& TOTALLY ENCLOSED WORM AND & & Steel Frame — z 
& & = = 
D tiusktans Ge RO Eee ees is largely responsible 
r Gears. Se = 
ig a > for the well known §& 
a a = ease of _— on §& 
@ , i} = : 2: 
| Moulded an | = A-L iain ta Welders. & 
| Machine Ct a) 3 
ic ~ = 
@ Wheels, cS} = The laminated Steel Frame embodied in = 
@} any Size g : the design of every A-L Lincoln Welder = 
a fe) = operates in regard to Electric current = 
a and ES = —_ as the coils or cells in a boiler * 
‘ = influence the permeation of heat—it = 
a Material. fa) = enables the demand for increased power = 
3 Heavy - = tL to be met instantly. In technical terms, = 
= it permits very quick changes in the ~ 
fe) Haulage [9) o- amount of magnetism in the frame or its = 
ic} Gears. [@) = flux density, thereby ensuring quick change = 
i) ; & = in the amount of current delivered. The = 
(| Shafting [e) = r A-L Lincoln Arc Welder therefore produces = 
9) and ic) = an arc easily maintained, hence the = 
fo} 8 = 6" operator works in comfort, produces good ~ 
(9) | Rope Pulleys ' @ = s welds, and many more of them than he =3 
a for Mills and Bs r= ail tf {. would otherwise do. = 
i] Factories. a = = 
$ a| £ | MlerLiversioge 0 * 
i] is; 2 CD LLOELSLOJEC = 
a 3 
= , = 
MESSRS. | Telephone: ° 4 ° _ 
@) I) va Victoria Station House, § 
& URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., & | se > a 
ic} ASSOCIATED WITH OR rs “ Aceterator, - WESTMINSTER, = 
® FAIRBAIRN LAWSON COMBE BARBOUR, LTD., LEEDS. e = ee Cane, S.W.] = 
ENGINEERS = wel. & 
cS) - @ = = 
@ BLACKNESS and WALLACE FOUNDRIES @ = __. Hlsctrodes and all are welding supplies in stock for immediate delivery. = 
4 DUNDEE. a| & _ : 
| co} 
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ELECTRIC 


LIFTS 





HOLT & WILLETTS, 
CRADLEY HEATH. 


P, 











R. JACKSON & Co. L™ 


SALFORD ROLLING MILLS, 


MANCHESTER. 


‘ 
Dr 
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JACKSON'S STEEL WHEELS with 
CONTINUOUS DOUBLE HELICAL 
TEETH CUT BY MACHINE. 


These wheels are Cast and Machined complete in our 
own works in Steel, lron, Gun-Metal or Phosphor Bronze. 





HIGH SPEED STEEL 


Make sure of minimum 
drilling costs—by using 
Dormer Brand Twist 
Drills, etc. 


DELIVER Y— 


PRICES— 





QUALITY 


SHEFFIELD TWIST 
DRILL ¢ STEEL Co., Ld. 
Summerfield Street, 
SHEFFIELD. 
fall, ” 













DorMER 
BRAND 


TwistDriits 
ReaMERs Etc. 


FROM STOCK. 


COMPETITIVE. 






THE HIGHEST. 


Write for Lists. 

















































HUMBOLDT. 


Messrs. Humbeldt’s programme of work consists 
mainly of complete 


Concentrating Plants for Coal, Ores, 


Metals and Earths of all kinds. 





They specialise in the following Products : 
1. Metallurgical Apparatus and Furnaces. Electric 
Furnaces. 


2. Crushing Machinery of all kinds. 
3. Ore and Coal Mining Machinery, 
a. Jigs, Percussion Tables, Round Puddles, 
B. Magnetic Concentrating Machinery. 
c. Coal Washeries, Screening Plant, Briquetting Plant. 
4. Complete Cement Works. 
5. Iron Constructions for all purposes. 
6. Steam Boiler Plants for Maximum Pressure. 
7. Steam Engines, Steam Turbines, Pressure Pumps, 


Ventilators. 2 
8. Refrigerators & Cooling Plants, Brewery Installations. 
9. Loading Plants and Transporting Installations. 
10. Rubber, Cable and Wire-drawing Machines. 
11. Locomotives and Trucks. 


12. Transmissions, Perforated Plates, Bright Drawn 
Steel, Expanded Metal. 


13. Heating and Drying Plants. 


The Humboldt Plants erected in all parts of the 
World are world famous and bear testimony to the 
- excellence of their construction. 





MASCHINENBAU-ANSTALT HUMBOLDT, 
KOELN-KALK, Germany. 
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Telegrame— Telaghene— 


‘ BRAKE,” Manchester, Be, (5 CENTRAL, Manchester. 
EXOL UDING,” Vie. Londen, Nes. 97708771 VICTORIA, Leadon. 
CABLE ADDBESS; “ BRAKE.” MAWOBESTER, OODES: A.B.C. 


GRESHAM™’S PATENT 


INJECTORS 


Hot Water Injectors for dealing with water up to 140 
deg. with 180 lb. pressure. 








Largest and Oldest Makers of Injectors in the Kingdom. 
Every Class of Injector Made. 


GRESHAM & CRAVEN LTD., 


HEAD OFFICE AND WORKS: 


ORDSALL LANE, SALFORD, MANCHESTER. 





London Office: 
420, WOOD STREET, WESTMINSTER, &.YVV.1. 
GLASGOW OFFICE: WM. LESTER & SONS, 11, WEST REGENT STREET. 


NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, If. BIGG MARKET. 
BELFAST OFFICE: R. PATTERSON ®& SONS. 13 @ 15, BRIDGF STREET 


OVERSEAS AGENTS: 





FRANCE, BELGIUM, SPAIN AND PORTUGAL: 
Walter Strapp, 16, Rue de Madrid, Paris. 
HOLLAND: Th. H. M. De Grijs, S11, RijJewi'kscheweg, The Hague. 
ITALY: Giovanni! Cheeehetti, Piazza Sicilia, i, Milan. 
AUSTRALIA: Adams & Co., 821-083, Collins Street, Melbourne. 


INDIA: Heatly & Gresham, Ltd., 94, Hornby Road, Bombay. Madras: 8, Popham’s Broadway. 
Do. 6, Waterloo Street, Caleutta. Lahore: 8, Egerton Read. 
SOUTH AMERICA: Evans, Thornton & Co., 45, Onlle Defensa, Buenos Ayres. 
POLAND, ROUMANIA AND THE NEW STATES: 
British Engineers & Traders Syndicate, Ltd., Australia House, Strand, Lendon, W.C. 
SOUTH AFRICA: Jenkins & Co., 12-14, Greenmarket Square, Cape Town. 
De. 2, Smith Street, Durban. 
De. Ginsberg Chambers, Johannesburg. 














Wires 


of any kind 


Wire Goods 
Wire Ropes 


for all purposes 


Partch) a 


WY 


FELTEN © GUILLEAUME 


NCARISWERK 


ACTIEN-GESELLSCHAFT 


KOILN-MULLHEIRA 











@ A One Operation Job 




















BLISS PRESS 


a. 





— 


If it is a Press job consult us. We build 
presses for every stamping proposition. Here 
is one of our Trimming Presses trimming a 
six throw automobile crankshaft in one oper- 
ation after Forging. Write for details of our 
Drop-Forging Plant to-day. It will interest you. 


E. W. BLISS CO. 


21, POCOCK STREET, LONDON, S.E. 1. 


Televhone: Hod 4340. Telegrams: ‘‘ Blissdon London.’ 
BIRMINGHAM SHG@WROOM AND OFFICES : 





: BRIGGS : BRIGGS : BRIGGS : BRIGGS 














Pipe Line under erection at Deer Lake, Newfoundland, by 
Sir W. G. Armstrong, Whitworth & Co., Ltd. 


This mammoth pipe line is now being 
coated with 


BRIGGS’ BITUMINOUS COATINGS, 


the most dependable anti-corrosives for 
all steel structures. 


Please submit your corrosion problems for our consideration and advice. 


WILLIAM BRIGGS & SONS, LIMITED, 


5, COWGATE, 


DUNDEE. 


6, LLOYD'S AVENUE, 


LONDON, E.C.3. 














Ocean House, Navigation Street. 











: BRIGGS : BRIGGS : BRIGGS : BRIGGS :: 
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The quality and skill, which years of 

rience has put into the making of 
Weld dless Stee! Tubing, are combined in 
producing tubular rollers 
absolutely reliable in 


everyrespect. Wecan 
supply these in any size to suit 
your special requirement. 











TAPERED TUBULAR ROLLER 
FOR CURVED TRACK. 


Our tubing is also used in 
making the following articles: 


Trolley Poles for Tramcars. 
Kerbside Petrol Pumps and 








) Fittings. 
Electrical Transformers. 
Tubular Box Spanners. 





Weldless Steel Tubing, 
or manipulated for 1 
neering purposes. 


PARALLEL TUBULAR ROLLER plain 
engi- 


FOR STRAIGHT TRACK 












Send for our Catalogue of Special Seetions, which 
contains full-size illustrations of upwards of 380 
different sections and other useful information. 


Accles & Pollock, Limited, 


Oldbury. 


Birmingham. 





















Makers and 
manipulators 
of weldless 
steel tubing, 








PLE 


DEU TSCH -LUXEMBURGISCHE 
BERGWERKS-U. HUETTEN.-A.-G. 


DORTMUNDER UNION, 
DORTMUND. 


Forgings: Drop Forgings, rough forged, 
turned and finished up to a weight of 
85,000 kg. (85 tons). 


Steel Castings : Unmachined and ma- 
chined up to 125,000 kg. (125 tons). 


Railway Rolling 


Stock Material : Wagons for any required 
track, and of all types and equipment. 
Special Wagons: [ank Wagons, Self- 
discharging Wagons, Refrigerator Vans, 
Tramway Cars of any desired construction. 
Axles, Wheels, Sets of Wheels for all kind 
of Wagons and Locomotives, Tramway-Cars 
and Cranes. Parts of Wheels and Axles, 
viz.: Locomotive,-Tender-and Wagon 
Axles, straight and cranked, Disc Wheels, 
Wheel-Centres, Tyres, etc. 


Steel Constructions: Fixed and mov- 
able Bridges, Iron - Construction - Work, 
i.e., Station-Halls, Factories, Workshop- 
Buildings, etc. 


FUVUUNUEDEDOUOOEOODOOEEUUUAEEEEEDOOUOOGEODOOOOOGOOOEDOOOOOOEEOUEOUOOOOEOODOOUOUSOODOOOUOOOOOEELEOOUUOOEEOOUUUOOEEEEOOUOEOOOOEOEOOOOOOENEEROIN AED: 


Sheet-Piling-Iron. 
Underwater-Cutting-Apparatus. 
Steel-Belt-Pulleys. 
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S plants and specified as Standard on 
5 new equipments. 

We invite you to write to us or to 
any of the leading pump manufacturers, 
who will be pleased to tell you all 
about the 





THE SEABORNE 
INTERCEPTOR 


cuts out the foot valve for centrifugal 
geared or drum pumps. 

The acion is simplicity itself, as 
the diagrams show and there are 
no moving parts. 
Strainers of 
easily fitted. 
The initial cost 
upkeep anil. 

It can be easily fitted to existing 





different types are 


is small and the 


Although 


placed on 


only recently 

the market, 
there are already many 
installations fitted both 
at home and in foreign 
counties, 


Patented at Home 
and Abroad. 





London Agencu: 
BADDON & ARTON. 
502, Australia Heuse, 
Strand, London, W.C. 2. 


* Agritecnic, Estrand, London,” 


—;,  ————SOeleES 
THE HUNSLET ENGINE CO, LTD 


Telegrams : Telephone No. 
“Engine, Leeds, 20877 (2 lines). 
ABC (sth ‘Ban. ), Western Union, Marconi & Bentley's. 








Telegrams 
Te 


lephone: City 8125. Codes : 


THE WELLMAN BIBBY COUPLING. 


Now made in all sizes up to the largest reversing 
rolling mills of 20,000 H.P., winders of 5,000 H.P., 
turbines of 7,000 H.P., Diesels of 2,500 H.P., etc. 
Allows for want of alignment, absorbs shocks, and 
greatly increases reliability of direct connected drives. 


Over one million horse power working. 





Write for “ The Coupling of Machines,” 
from the makers :— 


THE WELLMAN BIBBY CO., LTD., 
36, KINGSWAY, LONDON, W.C.2. 


Telegrams: 


Telephone: 
Principium, Westcent, Leadon. 


Holborn 2588/0. 
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RicHarpsons, WesTcARTH & GC” L™ 


MARINE AND TURBINE ENCINE BUILDERS. 
MIDDLESBROUGH. 


HARTLEPOOL SUNDERLAND. 





THE CONTRAFLO SYSTEM EMBODIED IN ENGINES OF A CARGO VESSEL. 





KINETIC JET, utilising Exhaust Steam, maintains most 
Economia! Vacuum in all Seas. 
Steam, raises 


COMPENSATOR HEATER, utilising Exhaust 
Temperature of Boiler Feed Water to about 240° F. 





CASCADE FILTER purifies Feed Water betore delivery to 
Boilers. 

AUXILIARY CONTRAFLO CONDENSER—Highly Economical 
for Port Use. 














Combined Runner and 





Duplex Punching Bear 


LIFTING 
HOISTING 
APPLIANCES, 


HYDRAULIC. 
embi Runner TOOLS, ere. ere. 


, YOUNGS, 


RYLAND STREET WORKS, 


BIRMINGHAM. 


EDGBASTON 2301 














} 





Telephone No 


WRITE FOR LIST NO. 43. 





Ratchet Bottle Jack. Hydraulic Ship Lifting Jack. 





CLYDE STRUCTURAL IRON Co. Lo. 
SCOTSTOUN, 


GLASGOW. 


London Agents: 
GILLESPIE & CO., Ltd., Leadenhall Buildings, 
1, Leadenhall Street, London, E.C. 3. 





T ms: 
CORRUGATED, GLASGOW. 


Telephones: 
WESTERN 2962-2968. 















"Rheinmetall” 
Seamless Normalised 
Shell Buffers 
(patented) | 
| The only Buffer without |) | 
sensitive parts such as ‘|e 
Wedges,Bolts,Cotters or 
reinforcing plates. 
















“7 “ ; 
ans al 
© wh es ee . 
ot "1m | ght, oo ae as 
f, - ws pa NY - a wr 


; 
. ee = = 


Rheinmetall 
DUSSELDOR 
Represented by J. O'HARA MURRAY, M.I MECH. E. 














66, Hatton Garden, LONDON, E.C.1 arg 
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CENTRIFUGAL 
OIL PURIFIERS 


constitute the most efficient means for 


Purifying Used Lubricating Solving numerous Problems 


and Insulating Oils in Clarification and 
Dehydrating Carburetted Dehydration of Oils, 
Water Gas Tar Fats, etc. etc. 
Removing Foots and Solids from Edible Oils 
Specify “ Em * to ensure getting 


an ALL Bk R iT! SH Machine. 


EMPSON CENTRIFUGALS, Ltd., 
47. Victoria Street, London, S.W. 1. 












‘aan — List free on application 


Telephone : Victoria 6498. Telegrams : ( ye Sowest. 
Cables : Centrifoil, London. Codes : A.B.C. . and Bentley's, 


GRAFT ON & CO. 










ATLAS WORKS, 


GRAFTON. BEDFORD. BEDFORD. 


“. 





j 





SILVER Yor gy omens Rawenthons Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 

























Economy can only be reckoned in™ 
terms of Service! 


Our A.H.C. Super Chisels 
are made of Exceptional 
Steel for Exceptional Service 








They do 3-10 times more 
work than ordinary chisels. 






For Proof-Positive write to-day to: 


SPEAR & JACKSON Lid., 


Steel Makers for 150 Years. 


SHEFFIELD — ENGLAND. 

















BOVING «& CO., Ltd. 


WATER TURBINES, 
PIPE LINES, &C., 





AND 


PULP & PAPER 
MAKING MACHINERY. 


4 
a gt 
. ee ot! 
Pa " er - a 














Two Turbines, 8,500 B.H.P. each, supplied to Japan 
HEAD OFFICE: 
s86c. HINGSWAY, LONDON, W.C. @.- 
Telephone: Holborn 6420 (3 lines). Telegrams: Jenorten, Phone, Leadon. 
































PAINTING 


New Model (Patent) 


AE ROSTYLE 


Paint Sprayer 
Self-contained with 
Air Receiver for Steadying 
Pressure, Reducing Valves 
for paint and air feeds, 
and Paint Container. 

Weighs only 6O Ibs. 
THE MOST EFFICIENT MECHANICAL PAINTER. 


Write for particulars :— 


AEROGE TES Ltd., 174-176, St. John Street, 
Clerkenwell, LONDON, £.C.1. 
Telephone: 


Telegrams: 
“Aerostyle Smith Londo Clerkenwell 7963. 
Code: Meseent International, 





















Sealy Brothers” — 


REVOLVING cr 
STATIONARY PANS. 
PERFORATED or 


SOLID BOTTOMS. @ 
Over or Undercriven Ga h 


Ei Bg Mixers | side = 











of all kinds for all purposes, 
to drive by Belt or 
combined with 

Steam, Oil 

or 
Petrol Engine 
or 

Electric Iotor. 








CONTRACTORS TO H.M. GOVERNMENT 








































Steam Traps 


We are specialists in the 







manufacture of flanged pipe 






work and accessories for the 






Power House. 






















Pipes for all Purposes and for all Pressures. 


























LEAD PIPE MAKING 
MACHINERY. 


SHEET LEAD ROLLING 
MILLS. 


™E ECLIPSE TOOL Gov. 


LINWOOD, xn GLASGOW. 
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LONDON GLASGOW— 

"Gtowh Bones, ryy *! St., 4°73, &t. Vincent Street. 
trand, W 2 

a 


MANCHESTER-—- PARIS — 
ENT 67, Barton Arcade 6, Rue de la Folie, Mericourt 
QUALITY. 


F ROLLED METALS & TUBES ; 
‘ IN INDUSTRIAL AND MARINE. 

n ICKERS.PETTERS STATIONAR rein u 
{ BRASS, COPPER & NICKEL SiLVER, -— _ - = V for driving all manner of oo ten they 













ake Horse Power con 
RELIABILITY—SIMPLICITY—ECONOMY. 


yie KERS-PETTERS MARINE ENGINES are acknow- 
ledged to be the best motive power for small and medium 
powered vessels. For Yachts, Barges, Cargo Vessels up to 


In all sizes—For all purposes, | “7 Mining and Agricultural—all pre, Se world. Over 275,100 


BRASS & COPPER 
LOCOMOTIVE & CONDENSER TUBES. 


| EARLE, BOURNE & COMPANY, L™ 


Birmingham Rolling and Tube Mills, London 
Tel. No.-Edg 2141 BIRMINGHAM. Est. 1874 re 75b, Queen Victoria St , E.C.4. 


THE STEEL PIPE COMPANY, Lto., 


KIRKCALDY, N.8. 
, MILD STEEL PIPING For: 


Exhaust Steam & Circulating Water, 
| Pipe Lines for Water Power, 
Sewage, Suction and Dis- 
charge, Gas and Tar 





000 tons, and for ausziliary purposes they cannot 
be excelled 
= Instal them. They will give efficient service. 


Send for literature to 
VICKERS- PETTERS LTD., 
\ ) Head Office and Works: 
Ipswich ‘Works, IPSWICH, 









































A FRIENDLY WARNING. 


4 . i 
REGISTERED fh 
‘\\Trave mar?” 
























HE Trade Mark BRISTOL’S has been granted for 
Recording Instruments because, the name i: fact distinguishes 
the goods. Instrument Makers, Dealers, Merchants and Shippers are 
therefore not entitled to use the name BRISTOL’S for any 


Mains, Air Blast, Tanks, imitation of the original Bristol’s Recording Instruments and proceedings 
&c., &e Air Receivers, will be taken against anyone doing so. Bristol’s Recording Instruments 
Condenser ae, are also protected by British Patents dated 1912/14/16/18/20/21. 
cinta dal tee, Specify BRISTOL’S and obtain the benefit of 35 years’ 
Crystallizer Shells, and Mild Stee! progress by the largest makers in the world, together with cheapest 

Chimneys. upkeep and renewals—an important feature. 


SPECIAL PIPES FOR ELECTRIC STATIONS. 
TELEGRAMS: Angle Flanges and — Steel Flanges. 


——. 2 J. W. & C. J. PHILLIPS, Ltd., 23:22425%" London, E.C. 4. 


- , NTS 
KIRKCALDY. John Wilson (London), Ltd., 39. Lime Street, E.C. 3. 


~ | EMPIREPATENT DIRECT LUBRICATORS (ummwererssmes KORTING BROS. 


DIESEL AND OTHER ENGINES. (1917) LTD. 
Made in any number of Feeds. 64, VICTORIA STREET, S.W. 1. 






























Also supplied with - . 
DIRECT LEVER and PULLEY Multijet Ejector Condensers for 
DRIVES High Vacua. 


Water Cooling Plants. 
Universal Injectors. 


Steamjet Elevators and Silent 
Water Heaters. 


Gasproducer Blowers and all 
Steamjet and Waterjet Apparatus 


HAVE YOU ANY LUBRICA- 
TION PROBLEMS ? 


/ THEN WRITE TO 
EMPIRE ENGINEERING CO. 











(MANCHESTER), LTD., Gilled Pipes 
EMPIRE WORKS, ; 
SALFORD, MANCHESTER. and Complete Heating Plants. 
“ applinzess.” Manehester, 150 Pendietens ——GOLD MEDAL —— Spray-Nozzles. 


AS Freaeo British Exhibition, 1908. 























GLENIFFER __ Pararrn 
s EISENWERKE REISHOLZ 
and PETROL 
MARINE MOTORS. ..0 0. 0 x. G. m. b. 
=~ REISHOLZ 11 bei DUSSELDORF. 
Suitable for all types Tel.-Amt Dusseldorf 531, 438 ee - : “ 2 Benrath % & 97 
of motor cra‘t, also Telegrams—Kisenwerke Reisholz. 
for stationary pur- " e ° : 
poses such as electric I. Forgings of every description, rough or 
generating sets, finished, up to 10 tons. 
ve Il. Flanges for all purposes up to largest 
dimensions as per catalogue. 
Me yp = gp manne Ill. Malleable Iron Fittings (plain or beaded) 
Paraffin Engine & Reverse for gas and water, 
Gear. 





IV. Precision Steel Pipes, seamless or autogenously 


GLENIFFER MOTORS LTD., ANNIESLAND, welded, up to 3in. external diameter. 


Telegrams: “GLENGINE, GLASGOW.” GLASGOW. ol 
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GLASGOW. 





London Office: 
10, CHARLES STREET, 
BLACKFRIARS, S.E.1 


Manchester Office : 
12, CHARLES STREET. 





Birmingham : 


HARRY ASTBURY, 
M.1.M.E. 


EMPIRE HOUSE, 
GT. CHARLES STREET. 




















HIE Davis Steel Wheel is a one- 

piece wheel with a tough, wear 

resisting manganese steel tread in- 
tegral with a soft safe centre. 


“ Mileage The Davis Steel Wheel is fluid com- 
pressed by centrifugal casting and 


without scientifically heat treated. A lighter, 
Maintenance.”’ yet stronger “One-Wear” Wheel, 
which entirely eliminates tyre turning. 


pont WHEEL 3 


High Efficiency 
High ‘Speed ~ 


James Gordon €Colta|® 


109 Windsor House. Kingsway.london. 


Wr ite for a complimentary copy of the 

“Davis Steel heel Booklet.” which 
explains how the Davis Wheel gives 
maximu m mileage with mini main- 
tenance costs. 





The Davis Steel Wheel is made ia England 








JOHN B ROW \ “N 














THOMAS TURTON & SONS 








Crucible Cast Steel « Spring Steel|[ == ~~ siesta tele , 
STEEL FORGINGS, 


ENGINE, CARRIAGE & WAGON 


GAUGES ||’ 





























Send your enquiries to 95. 
SPRINGS. SMITH BROTHERS “souinaz| | 2 
CAST STEEL FILES & HAMMERS FOR ENGINEERS - 
SHEAF WORKS, SHEFFIELD. Hartness Automatic Die Heads 
Leaden Office: NORFOLK HOUSE 7, LAURENCE POUNTNEY HILL, E.C. 4 Sis Stee P Single Spindle 
“ Hand Screw Machines, Me ge wee “ 
Engine Lathes, 
DAVIE & HORNE, L LTD., , JOHNSTONE, a GLASGOW. brag ee a ravi Premen, 
etc. etc. 
MAKERS OF “DAVIE'S” mms": > - pa oe 
Sea Water EVAPORATORS, 19 & 21, Water Lane, | = 
Fresh Water DISTILLING PLANTS, Jones & Lamson Machine Co., “oxoon.'2e.¢°° | - 





Feed Water FILTERS & HEATERS, 


CONDENSING PLANTS & CENTRIFUGAL 
PUMPS. 


WATER 


TURBINES 


PELTON WHEELS || { 


OIL PRESSURE GOVERNORS 





LONDON OFFICE: 5, FENCHURCH ST., E.C. 3. 











THe Mitcuett Conveyor & TRANSPORTER Co. “Lp, 
ALL CLASSES OF WAGON TIPPLERS, TRANSPORTERS, 

















HANDLING MACHINERY. CONVEYORS, TELPHERS, WwW. CU NTHER & SONS, 


45-50, Holborn Viadu 
LONDON EG | | LOCO COALING PLANTS, CENTRAL ENGINEERING WORKS, 
COMPLETE BOILER HOUSE EQUIPMENT. PELTON WHEEL & GOVERNOR OLDHAM. = 





@sams : Micontraco, Cont, Londen. 
Phewe : Hotbern 2822. 
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Guaranteed for 12 Months 


BEST DESICN. 
BEST MATERIALS. 
BEST WORKMANSHIP. 


SIZES 7/,,”° TO 1%”. 
PRICES FROM £9 15s 
Drill Post Stands Supplied. 


YOU WANT ONLY THE BEST. 


Catalogue on Request 


THE BEN PATENTS LTD. 
96-98, VICTORIA ST., 
LONDON, S.W. 1. 


Phone: Victoria 4555. 




















Air Compressors 


Capacitie c. ft. to 300 c. ft. free air per minute 
BELT, STEAM: ELECTRIC. ‘and OIL DRIVE. 





Vacuum Pumps. 
DIVING APPARATUS of all patterns 


OXYGEN BREATHING APPARATUS 
Smoke Helmets. 
Medical Oxygen Apparatus. 


IMMEDIATE DELIVERY. 
SIEBE, GORMAN AND CO., LTD., 


“NEPTUNE” WORKS and 187, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 


Telegrams: “Siebe, Lamb, London.” Cables: “ Siebe, London.” Hop 3401 (2 lines) 


Kelvin Engines == 


With or without Radiator Cooling 
3 to 60 H.P. on Paraffin or Petrol. 


For AiR COMPRESSORS, DYNAMOS, 
PUMPS, HOISTS, and all jobs requiring 
a power unit of absolute dependability. 





Electrically-driven Compressor. 


Telephone No 
















Write for Engine Catalegve Ne. 6 


THE BERGIUS 
CO., LTD. 
254, Dobbies Loan, GLASGOW. 


KELVIN 





1] 








TIME RECORDERS 


ENGLISH MADE. 


ALL DESCRIPTIONS. 
WATCHMAN’S TELL-TALE CLOCKS, 


CHECK THE ROUNDS OF YOUR 
WATCHMEN AND  PATROLMEN. 





SEND FOR LIST. 


LLEWELIN’S MACHINE CO., 


BRISTOL, ENGLAND. 
Telegrams and Cables ;: Liewellins, Bristol 
See different Advert. each week. 








"Phone: 3091. 

















OXYGEN wetoinc oF werats. 


If you wish to hear of the latest party oy in the use of —s for Cutting and the 
Oxy- ro Welding Process, write to the British Oxygen Com 
THE BRITISH OXYGEN COMPANY have big! ro ogueed and up-to-date 
in all the important British industrial centres, capable of producing 


ABOUT 4,000,000 a ee ~~ Rap am DAILY. 

















The Com are the wt Meta! Cutting 
, Soveseie, 6 -Acetylene, oot ee — ony Ocal dee ¥ Weldiay w-pipes, High 
: For 4 aad Gell pactientess caste to can of the Company's Works :— 

Angel Rd., Upper Edmonton, Lendon,N.18 Saville Green, Leeds 

North Weimbhey, Middlesex. Seafeld Road, Leith. 

Tunnel Avenue, East Greenwich. Great Marlborough Street, Manchester. 

Musgrave Channe! Road, . Shields Road, Walker Gate, Neweastle. 

Brom b Port, Near Birkenhead Savile Street, Sheffield. 

Lodge Hockley, Millbrook, poerttempten. 

Kaowsley e. Pertrack . Billingham, Stockton-on- 

East Moors, 

Terry Road, Coventry. Fleet Street, St. Helens, Swansea. 

Maison Dieu Road, Dover. Witham. 

Rosehill, Polmadie, Glaagow. Lewer Walsall Street, Wolverhamptea. 

THE BRITISH OXYGEN CoO. Ltd., 

ANGEL ROAD, UPPER EDMONTON, LONDON, N.i8. 








Bi a 


ws STELCOMPAN oF SCOTLAND 
(SIEMENS ()i{) PROCE 


“ae ESTO err artes Tia T ig Miia 
23. Pe 4 EXCHANCE SQUARE, CLASCOW. 


le WORKS OFFICES ~)’ 
23,ROYAL EX CHANGE SQUARE, 
HALLSIDE, NEWTON, andGd 


GLASGOW, a ~ 
Se GLASGOW 39,MINCING — -onnes 


Ss RACTORS TO 


Manufacturers of : 
2 idee building 
Plates Boiler and Bridge-b ing, 
ne ree d . ars, Tee forms of Sectional Bars 
required for cons structive purposes. 


CASTINGS of i! ‘kinds and largest sizes for Ship Stems 


Stern Posts, Anchors, Rudders, &. 
FO NGS of every description 
rey f highe aqusiiie, to meet requirements ¢ of Home and 
Colonial Railways 
Locomotive Carriage and Wagon, t yall requirement 


SPECIAL! STEEL of all kinds used for consteus tive pur] 


for Ships, 
S, and all 














Per/ect Power 


Transmission 


Ay erfect grip—every ounce of energy « 
faithfully from aorwl to machine 
breakag no slippin no vibration from 
the en dies SS, flexible HE “NDRY BELT. 


Write for Booklet. 
Sole Patentees and Makers 
JAMES HENDRY, LTD., 
Laminated Leather Works, 
BRIDGETON, GLASGOW. 

















High Class 


VERTICAL STEAM BOILERS. 
CORNISH STEAM BOILERS. 
STORAGE CYLINDERS ( ¥ #1220, 0% 
AIR RECEIVERS. CALORIFIERS 
and FEED WATER HEATERS. 
JACKETED PANS in Iron or Copper. 
CORNISH TUBULAR BOILERS. 
VERTICAL TUBULAR BOILERS. 
| UNDERFIRED TUBULAR BOILERS 
Boilers of all kinds ror :— 
CENTRAL HEATING AND HOT WATER SUPPLY 
in Iron, Steel and Copper. 


LUMBYS LIMITED, 


Greetland Boiler Works, HALIFAX. 
Telegrams: Lumbys, Greetland. Telephone: 125 Elland (2 lives' 














To make sure your RINGS are TRUE buy from 
The Standard Piston Ring and Engineering Co., 


LTD... 


Premier Works, Don Road, SHEFFIELD. 


Telephone No, 2149. Telegrams: “‘ Ovean,” Sheffield 
a 





The Original and Genuine Davey Robertson 


HAMMERED CAST IRON PISTON RINGS 


Our Hammered Piston Rings are well and 
favourably known all over the world for their 


efficiency and long wearing qualities. They 
keep the cylinders round and maintain a per 
fect juint until worn out. 
cylinder wall always remains constant 

All sizes 2in, to 72in. diam, In our specia 
quality piston ring iron, giving approximately 
14 tons tensile per sq. inch, 


Quickest Possible Delivery. 


Che pressure on the 


Lowest Possible Prices. 
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STEAM CRANES 


ELECTRIC CRANES. 





aks a 











Telegrams: “COLES DERBY.” Telephone: 1266 DERBY. 


HENRY J. COLES, Ld., ceart"worss, Derby. 








are manufactured from the PIG IRON to the FINISHED ROPE entirely in their Works by 
the Acid Siemens Martin Process from specially selected materials producing the highest class of 


IMPROVED PLOUGH AND IMPROVED PATENT STEELS FOR WIRE MANUFACTURE. 
REGISTERED TRADE MARK 











George Cradock & Company Ltd. 
SYMBOL OF EXCELLENCE 


GEORGE CRADOCK & CO., Ltd. 


(BRANCH OF BRITISH ROPES LIMITED) 
Steel Works, Rolling and Wire Drawing Mills, 


WIRE ROPE WORKS, 
* Ceadeck,: Wakefield.” WAKEFIELD. — 


London Office: 32, Cavendish Square, W. 1. 








asBESTos 


The Accent is always 
on the Middle syllable 


when it comes from 


Hobdell, Way & Co. Ltd. 
FIBRES FOR ALL PURPOSES 
“ACHILLES” ENGINE PACKINGS 
“PHITZAL” ADAPTABLE PACKING 

“DURITE” C. A. F. JOINTING 
45, Church Street, Minories, London, E. 1. 





Telegrams: “ Hoboails, Ald, Londos. " Phene: Avenue 3810. 





The World’s Most Accurate 
Automatic Weigher 











The “Blake-Denison ” 
Continuous Automatic Weig her 
for Conveyor Belts. 











ACCURATE TO 99.5%. 
SUPERVISION UNNECESSARY. 
NEW LEAFLET FREE. 


SAML. DENISON & SON, LTD., 


PARKSIDE, LEEDS. 




















Leeds Resinention ond Hydraulic Co., 


LIMITED, 


RODLEY, LEEDS. 





Patent Nos. 220018 & 220269. 
“GLADIATOR” AUTOMATIC SCRAP BUNDLER. 


Sizes from 50 to 100 tons per week output. 


Telegrams: “WEIGH, LEEDS.” Telephones: 21588 (3 lines) 
Stern Wheel Steamers, Bucket and Suction Dredgers 
Telegrams: ” Pumps, Rodley.” Telephone No. 160 Stanningicy Ocean Cable Steamers, of all sizes 







Gold Dredgers. 






Telegrams: 
** LOBNITZ, Sole Makers 
RENFREW.” of Patent Rockbreaker 


for rock excavation under water without ——, 


[EROY’S COMPOSITION. 


For Coating Boilers, Steam Pipes, &c. 
Prevents the radiation of heat, saves fuel, and increases the power of Steam. 


ip London the cost of the covering is saved 
in t six mont. 


On Admiralty and War Office Liste. 
Three boilers covered with this Composition will do the work of four not covered. 
May be seen where it has been im use for twenty years. 


























F. LEROY & CO,,, 10. Gray Sicoct, Commercial Road, Lendea, E. 


Alse at Manchester. 
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Fuel Econom 





All Engineers are agreed that the ‘* Royal Road P 
to fuel economy is the reduction of heat resistance, 
i.e., Boiler Scale. 


Never was there a quicker method of Boiler Scale 
removal than with the 


“SKATOSKALO” 
Boiler Scaling Tools 


Each pattern— whether 


Pneumatic, 
Electrically Driven or 
Petrol Driven 
requires the services of ONE operator only. 


EACH does the work with a minimum of fuss, 
dislocation of work and therefore expense. 


Write now for fully illustrated 
literature and arrange 
a practical 


for 
demonstration. 








= F. Gilman (B.S.T) Ld. © 
: Grange Works, :: 
: Grange Road, :: 


k 190 Skatoskalo, Kham.” +: 





















i Machinery | 
| Users 
; the whole : 
3 World over 3 
recognise 


as the 
STANDARD MACHINE 
GREASE. 


Chey also know from experience 
that 10 lbs. of genuine “‘ Stauffer’s 
Lubricant ’’ generally last as long 
as 100 lbs. of liquid oil. 





This fact, combined with over 
40 years’ reputation for consistent 
high quality and reliability, has 
placed this famous British product 
in a position unassailable by any 
SOLE competitor. 
MANUFACTURERS EE le ee ai 


TRIER BROS., Lt. 


36, Victoria Street, & Cumberland Works, 
Westminster, S.W. 1, Camberwell, S.E. 5. 











pRESSEs 


IN STOCK . 





PRESSES for SEAMLESS METAL HOLLOW-WARE, ELECTRICAL STAMP- 
INGS, MOULDED MATERIAL, and all DIE PRESSED WORK. 


MINTING, COINING AND CARTRIDGE MACHINERY, 


Over 100 different Presses in Stock and more in Progress. 








= 
's 
] 





Electric 
Meter Cases. 
Examples Seamless 
Commutator 
of C 
ases. 
Press- a 
work Separators. 
Produced Dairy 
Utensils. 
by 
: Seamless 
this Bottom Ends 
P for Cotton 
ress. Pence. 
Etc. etc. 





TOGGLE DRAWING PRESS-Size 5. 


Draws seamless metal basins 18” dia. x 4} deep or 16” dia. x 53” deep. 








TAYLOR & CHALLEN, Ltd., Engineers & Makers, 


DERWENT FOUNDRY. Works & Showrooms, Constitution Hill, Birmingham. 
Telegrams: 
“Derwent” Birmingham. 
“Taychai" Pari. London. 


Telephones : 
B'ham, Central 376. 
London, Victoria 3513. 


London Office: 
ST. STEPHEN’S HOUSE. 
Victoria Embankment, 8.W.1. 
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Removing old paint from Blackpool Pier by the A-L Dissolved Acetylene System 


Paint Removal 
The Quickest and Cieanest Method Known. 


That method is the use of Dissolved Acetylene 
and the special A-L Paint-burning Blowpipe. 
The Air-acetylene flame strips old paint from 
iron, wood or stone surfaces as quickly and easily 
as a new razor blade strips hair from the chin— 
and even more continuously, for the flame 
remains constant. Practical use shows that it 
is possible to save over 50 per cent. of the costs 
incurred by the old-fashioned Benzol or 
Paraffin Blowlamps in paint removal. The 
photograph reproduced above is an example of 
many big jobs which are to-day being done 
by this method. But Dissolved Acetylene is 
as effective upon a garden gate or a house 
front as it is upon a pier. 


Allen Liversioge L20 


Victoria Station House, Westminster, S.W. 1. 
Telegrams: ‘‘ Accterator, Sewest, Leadoa.” Telephone: Victoria 9226 (10 lines). 
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give a specialised service. 


ERE, ready to work to your 

blue prints or to your sam- 

ples, are experts with 70 years 
of spring making to draw on. 
Your difficulties may be simple matters to 
us because we are always solving with 
success many thousands of spring applica- 
tion problems a year. 
We can supply plain or intricate springs in 
any metal,in any quantity,to time specified. 
Why not ask us to quote for your orders 
—now. List post free. 


Herbert Terry & Sons, Ltd., 


Manufacturers, 


Redditch, Eng. 


Est. 1855. 



















Cyclists and motor-cyclists should get the 
book about the famous ‘‘Terry”™ spring 
seat saddle. It is free. 























COUNTER E.M.F. 
SELF-ACTING MOTOR STARTER 








| No. 105 Counter E.M.F. 


Self-Acting Starter 





An inexpensive automatic Starte: 
for use with small pumps, fans, 
compressors, etc., where but littk 
variation in the starting conditions 
occurs, 


It can be used with a tumbler 
switch, a push button or a float 
switch or the master switch. 


Write for Leaflet No 105 V53 





_ [GRANIC 
IGRANIC ELECTRIC Co., Lid 


149, Queen Victoria St, 
LONDON 


Works: BEDFORD. 


Se 














| LIFTS 


ELECTRIC-—HYDRAULIC——- HAND. 


A.so ELECTRIC CRANES. 


LONDON HOIST CO., 


103, WORSHIP STREET, E.C. 2. 

















CLEVELAND 
PNEUMATIC 
TOOLS. 





The 
SUPER 


Hammer 
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JOHN MACDONALD & 60., 


POLLOKSHAWS, 


GLASGOW. 

























































pounds on Turbine Furnaces. It is making £250 was spent. 


on the capital outlay. 


E Name ....++-++«- 
N 
G Address .....++-- 


Telegrams :— Asunder-Holb., London. 








The Turbine Furnace that raises the Bank Balance. 
First News Item:— Second News Item :— 
A British Colliery spent just over two thousand On two Turbine Furnaces the capital sum of 





The saving effected is equal to 


steadily over £350 a week in savings on its 5' interest on £15,000. 

FUEL bill. That‘ figured out’ comes to 800 Does this trifling sum at all appeal to you? 
Of course, the whole matter is one of pocket 
An interesting addition to the Bank Balance. | interest. But if you ignore the pocket ...... ! 


If you are wishful to establish substantial economies fill in your name and address, cut out this 
advt. and post to us and we will send you USERS’ REPORTS. 


The TURBINE FURNACE CO. Lad. 
238b, Gray’s Inn Rd., London, W C.1. 


Telephone :— Museym 4365 











Safer 
braking 


There is possibly no greater 
need for reliable brakes than 
when the load is molten metal. 
When the brakes are lined with 





through 


stamped 


FERODO LTD., 


Ferodo Linings there is no 
danger of failure through faulty 
linings. 

Ferodo Friction Linings pass 
laboratory tests far 


more severe than they are 


likely to receive in practice, 
and every foot of brake lining 
with} the word 


“ FERODO” is guaranteed up 
to standard. 


[al=lzie)[ele) 


FRICTION LININGS 





CHAPEL-EN-LE-FRITH. 


l epts and Agencies— London, Rirmin, ham, 
Lecds, Manchester, Bri-tol, Belfast 
Coventry, Newcastle, Liverpool, Glasavw, 
Aberdeen Carlisle and Brighton 
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he higher the temperaturee 


in Workshop, Factory, Mill, 
Foundry, Forge or Office, etc., 


the greater the necessity for 


poe DUCE, 
yy Head Office : . 
27, Farringdon Avenue, 
LONDON, E.C. 4. 


Telegrams: Phone, Landon” TEES: cro Write for List ERV-1. 






























ERGMANN 


DEPARTMENT FOR COMPLETE ELECTRIC POWER STATIONS. 





IN ADDITION Bergmann Sub- 


The Bergmann Electric Station Equipment. 
Company, Limited, 


manufacture : Rotary Converters, 
Motor Generators, 


Bleeder, Condensing, Froqeeney Changori. 


ee 7 lt 
Ge Gan Bee Ga OE Vee nae OR 
ni tee See oS ae es oe 


Back-pressure, High- 


CEA 2 Crd Oe COP at KLAR ee 
RE ee DP EE a BE es wr 





pressure, Exhaust 
Steam and Mixed- 


pressure Turbines. 


Sub-Station A.C. and 
D.C. Switchgear. 


Also Alternators, — = Outdoor Switchgear, 
Generators, Blowers, | ‘2 a Motors, A.C. and D.C., 
etc. Ps 2 cf? Faas 3 = Amy Sor Voltage Regulators. 


This illustration” shows a 10,C00 k.w. (14,300 kVA.) Bergmann Three-phase Turbo-Alternator, 6600 Volts, 3000 R.P.M., insta'led in a large Generating Statin 
FOR FULL PARTICULARS AND PRICES APPLY TO: 
THE BERGMANN ELECTRIC COMPANY, Limited. 
Telegrams and Cables : Electrical Engineers and Manufacturers, Telephone : 


“Fulgura, London.” 82, VICTORIA STREET, LONDON, sS.W.1. Franklin 6360. 
OR SEND YOUR ENQUIRIES TO: BE RGMANN-ELERTRICITAETS-WERKE, A.-G., BERLIN NGS5. 














SEE OUR EXHIBIT, 
STAND No. 73, 


Colliery & General Mining Exhibition, Manchester, 
JULY 7th—18th, 1925. 


LEE, HOWL & CO., LTD., 
TIPTON, STAFFS. 





_ : 
BOILER FEEDING. BOILER FEcDING. GENERAL PURPOSES. 


With and against 160 Ibs. With and against 200 Ibs. Steam pressure 100 Ibs. Heads up to 300ft. 
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BUDENBERG GAUGE CO., LTD. 


5 a L NDON z anchedter, 


menue or 
PR » ssuUuU hr GAUGES, 
ACHOMETERS. COUNTERS, 
DIAL- THERMOMETERS. TEST-PUMPS, &c 





Self -Recording lastrumeats for Pressure, Temperature. * 








J & R.FLEMING, Lt 


Wholesale 
Suppliers of 
PROTECTION WHICH 
maewates’ SAFETY GOGGLES » sino ac 














146 CLERKENWELL ROAD. LONDON. ec: 
JOHN ROCERSON & CO., LTD., 


WOLSINGHAM, R.S.O., Co. DURHAM. 
Makers of 
Steel Castings and Steel Forgings, 
Stockless Anchors, Dredger Buckets, Links and 
Tumblers, Steering Gear, &c. &c. 
SEND YOUR ENQUIRIES. 
Telegrams; Steelworks, Wolsingham 


See |llustrated Advertisement last week and next. 
























4in. Tube Screwing Machine—Type L 


MAIDEN & CO., Ltp. HYDE, CHESHIRE. 


23 Hyde. 


Phone : 


SCREWING 
MACHINES 





Transter your screwing to machines 
produced specially for the purpose, 
relieving vour lathes and reducing 


costs. 


Our machines are built as first 
class Machine Tools and can be 
used to advantage in your works. 
They are also ideal for plant 


repairs and upkcep. 


Sizes:—Tubes up to 1]2in. dia. 


Bolts up to 4in. dia. 





Add. : Maiden, Hyde 




















CRAN 


Thomas Smith & Sons (Rodley) Ltd., Nr. Leeds. 








BROOKES (OLDBURY) LTD. 
ENGINEERS and IRONFOUNDERS, 
Near BIRMINGHAM. 
Manufacturers of Brictmaking Machinery 
Tube Making Plant, Presses, 

Drop Stamps, etc. 
Transmission Gear. 
GENERAL CASTINGS IN IRON & SEMI-STEEL. 








The COIL CLUTCH CO., Ltd 
Phaniz Works, Johnstone, Scotland. 


Manufacturers of 
COIL FRICTION CLUTCHES 
For all curocees, a and Speeds 
| See Miustrated 4 vortiomont ook & 





ENGINEBRS & MANUFACTURERS OF 


London Office : 
3, Central Buildings, Westminster. 
See large Advertisement page 77, June 19th. 





next. 


MICHELL BEARINGS, Ltd., 


Michell Thrust & Journal Bearings 

















Almost 


production. This 


Ioo years of practical knowledge 
yielded us a wealth of information relative to steam 
information, 
manufacture of Lancashire and Cornish Boilers, 
is of the greatest value to you. 

your new boiler. 


Send for Catalogue No. 15. 


JOSEPH 


STE 


AND SONS. 
SOHO FOUNDRY, PRESTON 









have 
applied in the 


Let us quote for 
























Economy is essential 


time. 
When trade is 


specially so. 


consumption of blast 


THE 


Telegrams: 
“CINCH, WEST DRAYTON.” 





slac 


Save fuel by checking 


and cupolas by means of our in- 
expensive all-metal air meters. 


You will find it pay you. 


















at any 
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r the air 
furnaces 








STEAM FITTINGS CO., 


West Drayton, Middlesex. 


LTD., 


Telephone: 
18 YIEWSLEY. 
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||. “CAMEL HAIR” BELTING : 
2 (Registered Trade Mark) = 
= is the express of the Belting world—it = 
“ = gives you a “ NON-STOP SERVICE.” = 
‘ = No stoppages for “ Taking Up.” = 
. : No loss of Time, Speed or Power. = 
= Mile after mile, and year after year, it = 
= speeds up the wheels of your machinery. = 
: = More R.P.M. of the driven pulley means = 
t = more production—and this is exactly what = 
= CAMEL HAIR BELTING has been = 
= doing the world over for the last 50 years. = 
= Over 100,000,000 feet supplied to world. = 
= wide users without one failure. = 
= Sole Makers : = 
=|  F.REDDAWAY &CO., Ltd. z 
= PENDLETON, MANCHESTER. = 
gs = Bush House, Aldwych LONDON, W.C.2 = 
_ Telegrams: Reddaway, Estrand, London. Telephone: City 7774 (2 lines) 2 = 
af EI LL | IVLVOUVULNVNUDLUUSALDONUU GUI LL A | AAU LIONEL HLLNHLIJULUALAVL LALLA ULLAL LLU 








j (Private Automatic Exchange 


Efficieracy with 
s = Eco xomy * 


HE Western Electric Company have pleasure 
in announcing that they are now able to 
supply a new automatic system which 

ias been especially designed to cater for small 
installations requiring up to 21 lines his 
is, of course, in addition to the well-known 
$7001 system which is arranged for installations 
up to 70 lines. 





0. 47.010 System 
upacity 21 lines 
(Open). 


It is confidently anticipated that the new 
small automatic system will make a very 
definite appeal to all concerns requiring a 
limited number of lines, and will by reascn 
of its many superior characteristics rapidly 
replace intercommunion telephones using thi 
old-fashioned multi-cored cables. 











Western Electric Automatic Telephone Systems 
require no operators. They are absolutely 
reliable, conversations are secret, and 24 hours’ 
efficient service is possible each day of the vear. 














Ask for the following booklets 





No. 47,010 System 
Capacity 21 lines 
(Closed) 





No. T.C. 500, illustrating the No. 47001 


No. 47.001 Swatem ; 
] Capacity 70 lines. system 














= No. T.C. 544, illustrating the. No. 47010 === 
system 


WN : > Western Electric Company Limited 
ZS, Cry CC VIC CONNAUGHT HOUSE. ALDWYCH, LONDON, 
W.C. 2. 
CENTRAL 7345 (9 lines). 
Makers of over half the World’s North Woolwich, New a Bexley Heath, Her don. 
Branches :—Birmingham, Leeds, Menchester, Newcastle. Glasgow 


| ele hones Cardiff, Seuthampton, Liverpool, Dublin. Also Johannesburg, Buenos 
7 Ayres, Sydney, etc. etc. 
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THE DELTA METAL CO. 
s~ “DELTA” BRAND = 


Lim ° 
DELTA WORKS, EAST GREENWICH, LONDON, S.E. 0. “a 
(And Delta Works, Dartmouth Street, Birmingham.) 


Ox the lists ae the wy 5 . Ministry, War Office, Ministry of Munitions, India Office, Pest Offies. 
the Colonies, Principal Railway and Steamship Companies, &c. 


HIGH-CLASS ENGINEERING ALLOYS: 


Bronzes. Corrosion-resisting Alloys. 
“Ingres , Biot, engage “Stampingh “Conngs "Roda, Shoots, Wire Tuten Oc 
i Metals, ite Brass, Babbitt Metal, &c. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, &s 
Supplied to pass Admiralty Teste or other Specifications 


ORIGINAL AND LARGEST MANUFACTURERS OF 


eee METALS 


BRASS, — YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, &c. 

















Ringhoiler Kop vimmice TheNO ... ubleV: alve! 


J 


Studeiit: 


RAILWAY ROLLING 


MANUFACTURERS. 


Central Office for Export Tr 
Prague—Smichov, Czechos 


Telegraphic Address :— 

Exwaggon Prague— Sm 

Agents in U.K. — 

Messrs. Carters, 5, Moorgat 
E.C. 2. 


MANUFACTURE. 


Passenger-carriages and good: 
every description, for normal 
gauge, saloon-cars, sleeping- cars 
tramway-cars, electric and o 
coaches, tenders, refrigerator-\ 
transport of beer, milk, meat, fis 
trucks for heating, tank-wagons / 


alchohol, molasses, sulphuric acid, e., 2- 
spection trolleys, snow ploughs, wagons for 
camp railways, ambulance cars for hos 


trains. 


OC HE finest of materials employed in the ordinary valve do not 






















eliminate the source of trouble though they certainly give 
better service. 
The Klinger Valve (British Made) has accomplished the desired 
result because, in addition to the best material and high- class 
workmanship, there is neither seat nor spindle stuffing box. 





Two flexible rings and the piston which they surround make a steam- 
tight joint through the perfect contact of sliding surfaces. The 
valve closes as the piston moves into the lower ring, through which 
it travels sufficiently far to ensure that the rov igh surlace caused by 
wear shall not be in contact with the ring. The rings yield to 
f gland pressure to take up wear, but cannot be displaced. They last 
4 many times longer than a nickel seat and cost less than a {ifth. 





pital- 





SEATLESS PISTON. : 


























Contractors to H.M. Government. 


ESTABLISHED 






BURLEY25 


TD., 
HORNBY ROAD,BOOTLE, LIVERPOOL. 





MAKERS. 120, SOUTHWARK STREET, LONDON, S.E.1. 





KLINGER PATENTS, 





* Phone : Hop 1384. "Grams: ** Kliogpats, Boroh, London.” 






































WIRE ROPE SUSPENSION BRIDGES. 


Suitable for foot passengers and light carriage traffic, 80 to 300 feet span. 
Enquiries solicited for all classes of Bridges, Roofs, and other Constructional Work. 


i: Ww. SWEET & CO., Fishponds, BRISTOL, England. 


Electrodes and Plant supplied for all classes of work. 
ALLOY WELDING PROCESSES, LIMITED. 
14-16, Church Street, London, N1.  Telephones—Nerth 2050 & 776. 





AWP | ELECTRIC ARC WELDING. 












——_] 











se STAINLESS STEEL & IRON 
STAWLES> ) BROWN BAYLEY'S STEEL WORKS L" SHEFFIELD 


OF EVERY 


A. & J. MAIN & C°: Lm. DESCRIPTION 


Australia House, Strand, W.C. 2 Works; Possilpark, Glasgow. 







Made by the Inventor at 
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Baxter, W. H., Ld 104 | Burton, Griffiths & Co., “Lad 5 |East Ferry-road Engin’ng Co 71 |Hawthorn, Leslie & Co 104 | Llewellins’ Machine Co - % | Philip, w. ec 23 -» BisocietA Italiana Ernesto | Videx Co., Ld 
Bayliss, Jones & Bayliss 85 | Butcher, H., 104 |Easton & Anderson . 66 |Hayward-Tyler & Co., La 86 |London Electric Firm.. .. 62 | Piggott, T.. & heey ld.. .. 5] Breda ‘ - 23 | Visco EngineeringCo... .. 7 
Beardmore, W., & Co., Ld.. 68 Butler M. uc ins T ‘vol Co., Ld 15 | Eclipse Tool Co 92 |Head, Wrightson & Co., Ld 74 |London Hoist Co 98 |Pitman, P. 66 |Spear & Jackson, La 92 | Vowles Bros : 42 
Becoo Eng’g & Chemical Co 63 |Cammell, Laird & Co., Ld. .104 |Eisenwerke Reisholz 93 |Heap, J., & Co., Ld 70 i|Lobnitz & Co.,Ld.. .. . 96 |Pitter om "Precision Spencer-Bonecourt, Ld . 26 |\Wailes Dove ‘Bitumastic, la 6 
Bee vee, A 68 \Campbells & Hunter, Ld ..104 |Electric Control Limited .. 71 |Heatly-Gresham Eng’gCo.. 4 |Lumbys Limited.) ; 95! Tool Co., 6|spon, B&F. N. .. -. 8 /)Wailes,G.,.&Co .. ..108 
Beldam Packing& Rubber Co 69 Cement Marketing Co., Ld 39 | Ellison, G 42 |Henderson, J. M.,Co., Ld 67 |Macfariane Engineering Co 69 |Platt, Isaiah, La -+ +» $2 [Standard Piston RingCo.,Ld 95 |Wallwork, H.,&Co.,Ld .. 42 
Belliss & Morcom, La 68 [Champion Products Co., Ld 60 |Empire Engineering Co 93 |Hendry, J A . 9% |Macdonald, J..&Co .. 98 | Potter, A. C.. &Co «+ «» 67 Stanley, W. F., & Co., Ld.. Ward, T. Ww. i - x 
Bells United Asbestos Co 23 Chesterfield Tube Co., Ld.. 54 Fmps« n Centrifugals, Ld 92 |Herbert, A., La 3-10-12-15 |Maclellan, P. i W. «.. «.. 535 |Priestman ,l4 .. .. 6)|Steam Pittings Co., Ld 100 | Weir, G. & J., 
Bennett & Sayer §3 |\Clarkson «+ «+ «+ 4 |Ewart Chainbelt Co. 104 | Hick, Hargreaves & Co., Ld 12 |Miiden & Co., Ld.. .. ..100 lsometer 6 |Stee! Company of Scotland 95 |Weldless Stee! isos, Lda 3 
Beunis, Ed., & Co., La 28 iClay Cross Co., Ld 82 Fairbanks Morse & Co., Ld 16 |Hil! & Jackeor 6 | Main, A&J. La i 2 108 | ‘ord, Son & Squire 104 |Stee! Pipe he by 93 |Wellman Bibby Co., Ld 90 
Ren Patents, Ld 95 |\Clayton, Son & Co., Ld 72 Felten & Guilleaume Carls- Hill & Smith, Ld -. 81 |Manlove, Alliott & Co.. Ld 77 |Radiation Limi 56 | Step! +» & Co., L4 67 |Wella, A. C., & Co a0, oc Oe 
Rergius Co., Ld ; 95 (Cleveland Bridge & Evg’gCo 42| werk AG 89 |Hobdell, Way & Co., L4 .. 96 |Manning, Wardle & Co. Ld 70 | Maries Bearing Steven, A. "% Pp. - a |Western Electric Co., La | 101 
Bergmann Flectric ¢ la 9 — Crane A Engineering Ferguson Brothers, La .. 7 |Holden & Brooke, Ld -- 53 | Marsha! Sons & Co., Ld . D4 Co., ee Stirk, o-» & Sons, La ++ «+ 69 |Weat, H. J..&Co. La .. 53 
Bertrams Limited -- 22 La 83 Ferodo, Limi . 98 |Hollings & Guest, Ld .. 11 |Martin Bros. | Ransomes ‘ Rapier, Ld -- 40 Stone, J..& Co. Lad .. .. 11 |Whrtecrom@Go,Lld .. .. 86 
Beyer, Peacock & Co., Ld 22 LaydeSeructural Iroe Go., La 91 |Ferranti,.Ld .. .. .. . 64 |Holt & Willetts ot om. . de |Maschinenbau- ‘Anstalt ees Reavell & Co. 38 |Stothert k Pitt, La - «+ 79 |)Wiggina, F..&Sons .. .. il 
Birm’ham Battery& MetalGc 70 Clyne Engineering Co., Ld 63 Fielding & Platt, Ld .. .. 16 |Honeywill Bros, Ld .. .. &)| boldt 88 jecceanne, F., & Co., ia - "101 |sturtevant Co.. ll Wigglesworth F., & Co., Lé 05 
Bliss, E. W., Co 89 ‘Coan, Robert W. 42 vuth, T., & Sons, La . 41 |Horne Engineering Co 42 |\iMather & Platt.Ld .. .. 48 |Redman, C 7 Sons, Sugden, T., . «+ 68 | Wilson Boil oe 
Boby, W., & Co., La 42 \Coats Machine Tool Co..Li aR. Ld 100 Howden, J., & Co.. .. 76|MeGown, Rogers, & Co . 69 | Redpath, Brown & oon ld 3 Summerson, T.,& Son, Ld.. 65 —— J. &.. & Spooner... 55 
Boving & Co., Ld 92 |\Cochrane, J 1 ee La 62 ' ~eter, @ Sons ...- 0 |Hudson, R., Ld . « 47|\McNeil,C, ld. .. 56 |Reveirs, G.. Ld §3 | Sutcliffe . & Bryce, L4 67 |Wood, J. B., & Co. . 106 
Boyle, Robt.. & Son 53 Cockburn, A., & C 53 | Fraser & Chalmers Eng Wks 55 | Hudswell Clarke & Co” .. 58 |\Mechans . & oo Dusseldorf .. 91 |Sweet, E. W., & Co. . 102 | Wootton Brothers os Oe 
Braby, F., & Co., Ld 53 |Cockburns Limited 65 |Fry’s Metal Foundry .. 435 |Hull Forge +>} & Steel Co 70 |Meldrums La ° + 102 |Tangyes Limmed.. .. .. 9 Worthington-Simpson, lA.. % 
Brackett. F. W.. & Co., Ld 66 Coll Clutch Co. La 00 Fuller, Horsey,Sons & Cassell 104 | Hulse & Co es 8 = |Menno Compressed Air ‘Richards @., # Co., Ia .. % Taylor & Chalien, 1d... .. 97 Wright, Anderson &Co.,Ld 6 
Braithwaite & Co.. g aes .. 8 Cohen, G.,& Armstrong Die Fullerton, & Bar- |Hunsiet as Co., Ld | Greasecup Co.,L4 .. .. S (Richards, R. &Co 4 Taylor, C. (Birm’ham), La.. 6| Yarrow & Co., Ld... 04 
Brpmpton Bros., , 54 posal Corporation 8) clay, Ld unton, ©. A.. & Sons.. - |Meroer. | Ri Westgarth & Co 91 |Tecalemit, Limited 71 | Yorkshire Copper Works, Ld105 
Brett's Patent Litter Go. Ld 70 Coles. H. J., La .. 96 Gandy Belt Xaintinriag Go 23 Hurst, Nelson & Co., Ld ;. 53 |Merryweather & Sons, La. 2 Ritchie-Atias Engg Co .. ¢7 |Tees Side Bridge & Emg’g Co 83 | Youngs ; 
Briggs, W., & Sons, Ld .. 89 Colville, D.. & Sons, La -. 81 Gardner, L.. &Sons,Ld .. 45 Igranic Electric Co., Ld 98 Messenger & Co., La . 66 | ' 
THE TUBE SPECIALISTS—mdake nothing ‘topes { 4 BC” Gth and “ue, Editions), Lieber, Scott, 
but Tubes. L. E E D Ss e ve us { Western Union, Marconi International. 
Pw »s ’ 
. . . . La , 5 
4 Speciality: Deliveries from- Stock. ~ tee Makers. “BEMAL ” "Gress “Condeaser Tubes: “BENEDICT Condenser Tubes. (Ragd. Trade Names) 4 
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"Phone: 
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PATENTS, 120, Southwark Street, London, S.E. 1. 


HOP 1384. "Grams : KLINGPATS, BOROH, LONDON. 
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MUSGRAVE B® crow 


FOR SHIPBUILDERS, BOILERMAKERS, 
STEEL WORKS, BRIDGE BUILDERS, 
CARRIAGE RAILWAY & WAGON WORKS, etc. 
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Makers of 
All Description of 


MACHINER 











| EVAPORATORS P: 


&B.EVAPORATORS.L” 





75, VICTORIA STREET, WESTMINSTER, LONDON. 5.W.}. 
SEE DISPLAYED ADVERTISEMENT JUNE 


1 9th. 




















ILLINOIS 





CHAIN 
GRATE 





ALL BRITISH 


country. 


oals, 











Telephone :—HOL. 5740/1 


Works :—BARROW- IN- FURNESS. 


Telegrams: 


-ARCTURUS, ESTRAND, LONDON. 


STOKERS 


MANUFACTURE. 
SINGLE UNITS IN ANY SIZE. 


Stokers 20 feet WIDE by 18 feet long installed in this 


Heavy Substantial Construction. 
Cast Iron Compartments for Forced Draught. 

Will Burn ANY Fuel with Maximum Efficiency. 
Links Replaceable while Stoker is Running, 

10 eam Ignition for High Ash and Low Volatile 


ILLINOIS FLAT SUSPENDED ARCHES 
AND ILLINOIS WATER BACK. 


New Edition of Catalogue now Ready tor Distribution, 


Send your Combustion Problems to the Sole Manu- 
facturing Licencees for Great Britain and the Colonies, 


etc. 


THE bayer agama atop SPEARING BOILER Co. Ltd., Bank Buildings, 29, Kingsway 
LONDON, W.C. 2. 
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JUNE 26, 192 
AUCTIONS BUSINESSES and PREMISES AUCTIONS AUCTIONS 
—— 7 (For Sale, ete.). a 
. Esrasiisuen Over EARS 


FULLER, HORSEY 


SONS anp CASSELL. 
BSTABLISHED IN BILLITER SQUARE Ix 1807. 
ll, BILLITER SQUARE, E.C.3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 


OF 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Work Sites and » 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application, 


for Debenture Holders, 
J. Pain, Esq., Messrs CUTTING BROS., 
P ARK WORKS, ST. AMFORD. 


enry Butcher and Co. 





By Order of the Beosiver 


have received kastructions to ofter for SALE 
by TENDER as ING ONCERN the ld 
established 
7 ory ‘ WOINDTD * 
ELECTRICAL ENGINEERIN( 
VORKS, 
manufacturing 
ELECTRIC MOTORS, GENERATORS, &e 
The works are in full operation, with orders in 
hand and with works and office staf? which could be 
retained 
The PROPERTY is FREEHOLD, having a sit 
urea of 4 acres ‘and comprising Workshops and 
Foundry with clear FLOOR SPACE of about 34,500 
SQ y Offices, Yard and Land for extension 
adjoining the London, Midland and Scottish Railway. 


The WORKSHOPS, IRON and BRASS FOU NDRIES 
and 











are fully equipped with MODERN PLANT 
MACHINERY 

Includec d in the assets are COMPLETE WORKING 

‘RAWINGS and PATTERNS for Motors and 

nerators up to 100 K.W., Polishing Lathes, & 

*TOCK, STORES, FURNITURE, and all EQUIP 

T. tegether with the GOODWILL of the 
anne may be inspected between the hours of 
. and 4 p.m. from Monday, June 29tb, to 

? July 3rd, inclusive 

Ter fosms and full particulars can be obt ained 

m sts. HUBBART, DUROSE and_ PAIN 

rier Accountants, 18, Low Pavement, Notting- 

" 46. Holborn-viaduct, London, E.C.1; 

TRY BUTCHER and CO., Engineering 
Valuers one Surveyors, 63 and 64, 
London, 2. 9498 
ITHOUT RESERVE. 
Directors of Messrs. English Bros., 
a Stn.-road, Peterborough. __. _ 
’ 
enry cher and Co. 

h 1 instructions to offer for SALE 
by AUCTI *REMISES, on WEDNESDAY, 
JULY 8th, rz 2 m.. the surplus 

; + 
SAW MILL PLANT AND 
. ~ 
MAC AIN ERY, 
comprising Cir Benches, Rand Sawing 
Machine Mortici M it Rack paw Bench 
Double Horizontal Planing Machine s : 
Moulding Machine Robinson) ; fh 
Steam Cross-cut §& Wall Boring Mach 
Portable Petrol Cr " ‘rag Saw, 250 
Vertical Compound steam gine, by We: tgar 
English and Co.; new 1.P. Vertical Steam Ene: 
by Anderson Foundry ‘ 

ON VIEW DAY PR! CEDING, and MOKNING 
OF SALE ~ 

‘ at alogues (when ready) may be obtained from 
peters. ENGLISH BROS., Ltd., Timmer Merchant: 

erbo: 

Messrs ‘hice’ Yau TCHER anc ot ery 
Auctioneers, Uew an ‘ ne ! 
Uhancery-lane, london. wa 2. a 

)W RESERV 


FREE HOLD M. ANUFACTURT 
PREMISE 











WESTWOOD BRIDGE-ROAD, PETERi« . 
Within a mile of the station on t ana E. Rly 
and adjoining the L.M.S. Rly. 
THE BUILDINGS ARE MODER) ‘ torey, well 
ghted FLOOR AREA abovwt 25." ea. ft 
In additi m is an area of land, tbe wh 
SITE COVERS 4} ACKES 
Fitted Travelling Crane, Stean ‘ 4. , Electri 
Power, Gas and Water 
VACANT POSSESSION will ! \ 
. rand 
eopold Farmer ond Sons 
4 will OFFER the above t, AUCTION at THE 
LONDON AUCTION MAI ’ Queen Victoria 
street, F.C. 4, on WEDNI LY 1 JULY, 192 
at 2.30 p.m 
Particulars, plans and il i sale of Messrs 
rice, Waterhouse and ¢ (th ed Accountants, 
. Frederick’s-place, Of! lew EC essrs 
McKenna and Co., Soli and 34, “Basing hall 
street E.C. 2 and ATCTIONEERS, 46 
(iresham-street, Bank Kilburn, N.W 
9538 J 
TRADE sIJ| 1M) MARK 
SLITTING 


Screw Slotting Cutters. 
JOSEPH THOMPSON (Sheffield), LTD., 


TOWNHEAD STREET ENGINEERING 
WORKS, SHEFFIELD 





YARROW, 


GLASGOW. 
LAND BOILERS 


ELECTRIC POWER STATIONS 

















AND FACTORIES. 








FOR SALE as a GOING CONCERN, by PRIVATE 
TREATY. MOORE PARK BOILER WORKS, 
HELEN-STREET, GOVAN, GLASGOW, formerly 
owned by Lindsay Burnet and Co., latterly the 
property of the Forth Shipbuilding and Engineering 


Co., Ltd. (in liquidation). 

The works were established in 1883, are still work- 
ing, and are conveniently situated both to the River 
Clyde and to railway connections, having a siding 
into the works from L.M. and 8. Railway. 

Ground area, freehold, 9231 square yards or 
thereby. 

Works well equipped with Plant, Machinery, Tools, 


&c., for all classes of Boilers, and with Hydraulic, 
Pneumatic, and Electrical - ——-prcememean 

aig possession can be giver 

For further particulars apply te » SECRETARY, The 





Forth Shipbuilding and Engineering Co, (1921), Ltd., 
29, Great St. Helens, London, E.C.3; or to Messrs 
McCLELL AND, KER and CO., 115, St. Vincent 
street, Glasgow. 9487 1 
CITY OF NOTTINGHAM 
TO BU Le, ENGINEERING CONTRACTORS 
CHANTS AND OTI lax 
YOR SALES = TO LET on LONG LEASE, with 
vacant possession, FREEHO!I D WHARF and 
BUILDINGS, Central position, adjoining L.M. and § 
Railway Goods Yard and the Nottingham Canal 
Road frontage 135ft., depth about 145ft for many 


years in the occupation of J. HODSON and SON, Ltd 


recently retired from business 

The property includes Engine-room, Boiler-house 
Storeroom, Smiths’ Shop, Machine Room, Timber 
Store, Workshop, Timber Sawmill, Joiners’ Shop, 
Managers’, Foremen’s and Timekeeper’s Offices 
Two-stall Stable, Loose Box, Trap House, Loft, P AIR 
5-ROOM COTTAGES, Water, gas, electric light and 
power laid on. 

Agents. HOMELANDS, Ltd., Willifleld Hous 
Golders Green, London Phone, Speedwell 2890 


LONDON VN_.W 
LEY m LONG LEASE 
rner of Willifield v ay 


GOLDERS GREEN 
1 of BE SOLD, or TO 
WILLIFIELL HOUSE 
and Finchley-road 
The well appointed modern 
occupied by J. HODSON and 
retired from business) Stone, Marble and _ Tiled 
Entrance Lobby, Oak Panelled Hall with Marble 
Mosaic Floor, Excellent Suite of Six well-fitted and 
Furnished Offices, and Strong Room 
Superior Residential Flat over Offices with separate 
entrance. Good yard in rear with excellent Buildings 


built and 


Premises, 
SON, Lt (recently 




































consisting of Store [Two Full-sized Garages, Large 
Workshops, &« 
Agents, HOMELANDS, Ltd., Willifield House 
Golders Green, London, N.W SRS I 
YNOSALL, STAFFS.—Suiail FAC rOoRY, with 
W long frontage to Shr oe Union Canal About 
4000 sq. ft. floor snace abling a 6, Piggeries, 
Stores. &c., together with RESIDEN CE of 9 rooms 
FOR SALE or will LET Free hold vacant possession 
Apply, «. D., 34, Palace-court, Bayswater, W 
534 L 
MAS HINERY BUYERS and INSPECTING BUSI 
ESS in London WANTED to PURCHASE 
State expenses profits, and price Address, 9660. 
The Engineer Office 1560 1 
M ANUFACTURING and ENGINEERING COM 
4 PANY, having we appointed works in South 
London, has SURPLUS FACTORY FACILITIES and 
will be pleased to SH«~RE these with a view to mt utual 
reduction of overhead costs Amalgamat ion would be 
considered if desired Box 202, o Mitchell's 
Advertising Agency, 1, Snow-hill, E.C. 1 9570 1 
( FFICES in Grosvenor-gardens, Splendid Positior 
electric light and central heating provided ne 
floor of four offices, also two small offic each wit! 
annexe; will SUBLET together rately t 
surveyor, civil or mechanical er ress. 0570 
The Engineer Office. 9570 
WyEser ~ 1 
7. r sNiliary 2 
LOW 100ms 
\' tth . together 
& 3 actes Le SALE will LET 
, i. Pole vurt. Baysy “ 
FOR SAL¥F 
Continued from. paige 
SPECIAL kk 
mM expr’ 
—d ct M PNEUMATI HA it 
— FENW Da BATLEY PNEt 
MATIC Baw ' 
Rout BR, Sft. 6in by 2ft a" diameter 
N KBERT TURRET LATH «om 
N HERBERT VERTICAL att 
izin. by 6in, PRATT and WHITES THREAD 
MILLE! 
No. 61 FELLOWS GEAR SHAPEI 
LEJECNE TOOTH ROUNDER 
“UNION * HORIZONTAL BORING MACHIN} 
Sin. spindle 
No. 60 HE AL > INTERYAL GRINDER 
No, 65 DITT 
No. 255 HEALD ROTARY SUKI E GRINDER 
3tin. GRIDLEY SINGLE-SP! NDLE Al TOMATI 
4iin,. DITTO 
LI BLOND N root and CUTTER 
GRINDER. 
GARVIN rAPPEI 
STIRK Ph tne 6ft. | zft. Sin. by 2ft. ¢ 
latest ty pe 
PLANING MACHINE, 10ft. by 3ft. by 3ft 
ENGINE LATHES, by LODGE and SHIPLEY, 
AMERICAN TOOL WORKS, &« 
CAPSTANS by HERBEKT, FOSTER, &« 
ASK FOR NEW STOCK SHEER 
MARTIN BROS. (MACHINERY) LTD. 
35, BRIDGE-STREET, MANCHESTER 
I OCOMOTIVE FOR SALE —Four-wheel, Inside 
4 cylinder CRANE LOCOMOTIVE (by Neilson, 
Reid and Co.), cylinders 1lin diameter, 18in. stroke, 
measurement 18ft. 6in. by 8ft. Crane « able of 
lifting 30 cwts. at radius of 10ft. 6in. from centre of 
chimney.—Particulars, RIVET COMPANY, 74, York 
street, Glasgow. Ex 
N*? 300 and 500 B.HLP. M.A.N, STATIONARY 
ye DIESEL ENGINES with accessories, as 
delivered fram makers under Peace reaty alse 
DYNAMOS for same All spare parts in stock 
HICK-DIESEL OIL, ENGINES, Ltd 70, Queer 
street, E.C. 4 8767 
W.I. SCREWED AND SOCKETTED 
i @. 
PIPING. 
NEW AND SECOND-HAND, IN SIZES 
3-8in., din., din., lin., ldin., ljin ., 2in., 2tin., 
3in., 4in. 5Sin., 6in., for Gas, ater, Steam, 
and Oil 
We can siso offer STEEL FL ANG ED TUBES, 
PIPE FITTINGS, CAST IR¢ S. and 8 
PIPES from Stock. 
WHY ae WRITE FOR OUR COMPLETE 
LIST BEFORE ? 


ORDERING 


GEO. COHEN SONS & CO. 


LIMITED, 





600, COMMERCTAL-ROAD, LONDON, E. 14. 
Telephone, East 6060 (10 lines 
9269 a 
LOUGHING ENGINES.—PAIR of 1918, 12 HP. 


by Aveling and Porter, complete with 
Cultivator, Drags, Water Cart and 
Very fine condition, Used 
8934, The Engineer Office, 
R994 a 


Compound, 
Plough, Presser, 
Pump, also Sleeping Van. 
on private estate. — Address, 





HENRY BUTCHER 
& CO., 
ENGINEERING 
AUCTIONEERS, 


Specialising in the 
VALUATION, —e 


FACTORIES, mnie WHARVES, 
WAREHOUSES, ETC., 
also 
PLANT, MACHINERY, AND 
EQUIPMENT. 
Fire Loss Assessors. 
63 and 64, OHANOERY LANE, 
LONDON, W.0O. 2. 
Telephone : Holborn 741 and 742 


J. E. WOOD & Co.,| 


CONSULTING ENGINEERS, 


Valuers and Auctioneers 
or 
ENGINEERING WORKS, PLANT, 
MACHINERY, STOCK, AND INDUSTRIAL 
PROPERTY, 
Fulwood House, Holborn, 
London, W.C. 1. 


"Phone: Chancery 7080 and 7081 


4 Heber Radford, 


VAL AND 
ALUERS 

aan 

ARBITRATORS 





. 
ENGINEERING STEEL WORKS 


CONSULTING REFEREES AND 





Establishec ars 
15, ST JAMES’ Row, SHEFFIELD 
Telegrams, Radford, eile. le} 
ranes  wallineteeiat Steam 


, HY DRAULIC AND HAND, 
of all) types and sizes 
GEORGE RUSSELL AND Co. » LTD., 
Motherwell. near ‘Cue Spl sx 173 


Tew Conveyor Co.,Ltd., Smeth- 


WICK. Telephone 30 Smethwick. Telegrams, Aptiwe 
Pians, Birmingham. Designers and Makete 


1 


ey : 











of all ads of Elevating and Conveying Machi Struc 
tural Steel Work, Bunkers, Castings &c ipl »« 
ror 
as eauge 
lies 9ft. 7 
wt Ww wood buniles 
Corriuated st wodies 
ISLE ws — tee aw 
“ Telegrat Bristol 
eZ isyv R590 « 
=. . — 
= E Bi. E RAM H fAL PUMP, by Pear 
lo g e¢ for motor, rams Stin. dia 
1s. & ity 18,400 gallons per heur, 820ft 
! OSE PH PUGSLEY and SONS, Ltd., Law 
ence-hill, Bristol Telegrams, ‘‘ Piston, Bristol. ’ 
C588 « 


Telephone, 139 





Complet: 
Lift. 6ir 
JOSEPH 
Bristol! 
139 
1589 o 


oe Excellent Double-deck PIT CAGES, 
with Bridle Chains, 8ft. 4in. by 3ft. by 
. gh Fitted for 18in. gauge trams.- 
PUGSLEY and SONS, Ltd., Lawrence-hill, 
Telegrams, ‘* Piston, Bristol.” Teleph« me, 
CRANE, by Wilson, 
pressure, standard 
price before removal 
WILLIAMS and SON> 
London, 8.E. 16. 9576 


TON 


STEAM 
steel jib, boiler 80 Ib 
mmediate delivery ; low 
Further particulars of J. T 
th Bermondsey Station, 


30ft 


gaug 


Loco. 





ELECTRIC GENERATING 
240 volts, 68/62.5 amps 
to 24 H.P. 2- — 
cylinders 7in, dia, by 8in k 
ignition, paraffin vaporiser, ae ‘ 
meter,’ pressure gauge, all mounted on common bed 
plate. Makers, W. H. Allen and Son 
10 K.W. PARAFFIN ELECTRIC GENERATING 
SET; Dynamo,, 220/240 volts, 182/167 amp-< 
700 r.p.m., direct coupled to 62 H.P., 
Engine, cylinders 7in, dia. by 84in. stroke, 
fitted with dual ignition, pressure gauge, 
paraffin sapere, and - mounted on comp 
plate ake llen and Son 
ROTARY C “ONV ERTER, 100 K.W. 
volts, 6-phase, 25 cycles, 500 r.p.m.. 
all mounted on common bed-plate. 


inghouse 

110 K.V.A. TRANSFORMER, 440 
sycles, oil cooled (no cable), Makers, 
inghous 

SWITC HBOARD PANELS for each of the 

TWO CIRCULAR OPEN-TOP STEEL 
12ft. deep by 8ft. 6in. dia. 

1 DITTO DITTO, 18ft. 6in. deep by 7ft. dia 

For further particulars apply to the INCH TRAD 
ING COMPANY, Limited, 180, Hope-street, Glasgow 


15D Se &.e 
SET; 
6: » r.p.m., 
Paraffin Engine, 
fitted with dual 


PARAFFIN 
Dynamo, 220/ 
direct coupled 





700 r.p.m., 
gyrometer. 
m bed 


dc 
with 
Makers, 


220/2 
exciter, 
West 


160 
British 


volts, 
West 


above 


TANKS, 














Oozells-street, Birmingham 





230 | 


' 


| 
| 
| 
| 
| 


4-Cylinder 


| 
| 
| 


" 


9413 a 
15 ( K.W., 440-Volt Dd. STEAM GENERATING 

) SET, by Ashworth Parker-Siemens, mod | 
design, first-class condition.—HARRY H GARDAM 
and CO., Ltd., Staines 9528 a | 

and §=6©.430 «6©B.H.P. TRIPLE-EXPANSION | 
Dé HQ ENCLOSED HIGH-SPEED SELP-LUBR: 
CATING STEAM ENGINES, by Belliss and Morcon 
160 Ib. wep. 

400 H.P. HORIZONTAL DROP VALVE STEAW 
ENGINE, by Marshall, cyls. 22hin, dia. by 36in 
stroke 

HORIZONTAL TANDEM COMPOTND DROP 
VALVE STEAM ENGINE, by Robe eyls, 10i1 
nd 16in. dia. by 22in roke 

THREE CORNISH BOILERS. b Marsha! 
modern, 20ft. 6in. by 6ft. 6in., 16ft ie. by “ft 
and l4ft. 6in. by 5ft., for 100 th and 140 Ib 

Marshall lates ’ l K — 1Z0N4 AJ 
STEAM ENGINE, dia. a trok 
Hartnell governors 

New 74-Ton ELECTRIC CAPSTAN, 220 volts D. 
$14 tons working load 

Brand New VERTICAL BOILER, by Rustor 
Hornsby, 9ft. by 3it. 6in 100 Ib. w.p., at second 
hand price H 

HARRY H ARDAM and CO., Ltd., Staines 
1000 HP. TRIPLE-EXPANSION ENGINE, 

with 20 groove rope fly-wheel, complete 
with condenser. ‘ew condition.—WAT Ltd.,, 


Wen 


ENGINEE 


TLEY Kirk, Price & Cv, 


SPECIALIZE IN 


VALUATIONS 


AND 


- = SALES BY AUCTION 


t 


KING WORKS 





LANT & MACHINERY 
or 

EVERY KIND. 
LONDON: 46, Warnine kEET, EA 

MANCHESTER A ext & ‘RE 
NEWCASTLE-os-TYNE: 26, C vows s 

BRITISH ‘BOCK BEARINGS LIMITED. 

~~ —- ‘om 4, » Albert 84 —y hee iy 
Regd. Off s Street, Westminster, S.W 


wt L 


ADJUSTABLE TAPER ROLLER BEARINGS 


al and Thr ads simultaneously 


thly advertisements 


BRITISH BOCK BEARINGS LIMITED. 





BUCKTON;--LEEDS 
MACHINE ‘TOOLS. 


Illustrated Advt. 





Son & Squire, | CAMPBELLS &HUNTER, LD. 


DRILLING AND BORING 
MACHINERY 


For Engine Werks and Boiler Sheps. 
DOLPHIN FOUNDRY, LEEDS. 


CAMMELL LAIRD & CO., LTD., 
SHEFFIELD & BIRKENHEAD 
Mee! Manufacturers, Shipdei!dern, Bagiacers 


4, CENTPA 


os 


« ALLEABLE 


EWART 
DERBY, ENGLAND. 


being an a:nalgamation 
aod Ewart's Chain Mfg. Co., 


Ler dow Olics 
at . WaerTMmiveras 


a 


oks sad weeks s@rer* 


aes 


NVEY 


THALNS, 


A 
IRON 
APPLY 


CHAINBELT CO., LTD., 


of the Chain Belt Engineeriag Co 
Derby, England 





“BLACK HEART” 


(REGD, TRADE MARK ) 


MALLEABLE CASTINGS 
FOR ALL PURPOSES. 


SOLE MAKERS 


| LEY’S MALLE ABLE CASTINGS CO 


Vulcan 


Ltd 


DERBY 


Ironworks, 





HARPERS LIMITED. 


See page 29 this week. 





INCE FORGECO.,Ls., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 


to 20 Tons. 





~ STONE BREAKERS. 


BAXTER’S 


w 


PATENTS ARE THE BEST 
H. BAXTER, L4., LEEDS. 





TANK LOCOMOTIVES 


SPECIFICATION and WORKMANSHIP EQUAL TO 


MAIN 


LINE LOCOMOTIVES. 


R. andW.HAWTHORN, LESLIEandCo..,! 


NEWCASTLE-ON-TYN®, 








~ _ Ee , . ' . 
GEORGE WAILES & C0. 
ENGINEERS, MILLWRIGHTS ANI 
FOUNDERS, 

Are prepared ft indertake the manufacture 

ALL CLASSES of SPECIAL MACHINE! 

th Patents Specification or Drawing 
Also the designing of any invention of specialit 
pattern mal ing. 
ler the personal supervision of the pate 
MACHINE WORK OF EVERY DESCRIPTI 
FOR THE TRADE 
Specia MACHINE CUT GEARS 
fieducing gears for all powers. 
n Fitting ery descript 
G EORGE WAILES & ¢ ¥ ; 
_ 386 8, Euston Road, N.W. 
We 1 to inspect our new AB hale for 
ENGINEE KS’ NEW & SECOND-HAND 
MACHINES & TOOLS. 
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and published weekly by ArTuurn RonaLp Va‘ N 
at Tae Encineer Office, 33, Norfolk-street, Strand 
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Middlesex 





Clement Danes. in the County c! 














